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You've a deadline to meet 
the right CP/M Software pa 
age is needed, the right decision has to 
be made; which format, which product, 
when can it be delivered, at what price? 
You need good advice, and just as 
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one who has a large enough range to be 
able to offer honest advice. Someone 
who can then deliver on time, someone 
whose catalogue is fast becoming the 
byword of the software industry. 


So don't expose your- 
self, talk to Software Limited. 
Choice, advice and delivery, all aimed at 
meeting your deadline. 

Software Limited... 
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only choice to make. 
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bending quiz 
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We announce the solution to our Cypher 
competition, and supply 
encyphering program for those wanting 
Hit List 
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Spectrum, Commodore Vic and 64, BBC 
and Dragon, with reviews of the top three 
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turn your 64 into ae system, 
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100 Atari/Dragon 

102 Oric 
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114 Operating systems 


Our guide to disk operating systems 
continues with a detailed description of 
the commands and facilit able 
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We look at products that claim to give your 
microcomputing more polish, and improve 
reliability 
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Computers 
BBC 'B’ £399.00 
Acorn Electron £199.00 
2X Spectrum 48K £125.00 
2X Spectrum 16K £99.00 
Oric 1 £139.95 
Vic 20 Starter pack £139.95 
Commodore 64 £199.00 
Deivery £10.00 
Monitors 
Sanyo 14° Green £86.31 
Phoenix 14° Green £69.00 
Phoenix 14° Amber £72.50 
Kaga 14” Amber £123.45 
Kaga 14" Green £108.00 
Kaga 12° Colour £300.00 
Doivery £10.00 
TEAC Slimline 
Disk Drives 

100K (40TPI) £155.00 
200K (40/80TPI) Switchable £175.00 
400K (40/80TPI) Switchable £240.00 


Al drives fully cased with cables and 
format disk 


Disk with power supply extra £30.00 
Deivery £6.00 per tem 

Diskettes 
aM per 10 
744 S/S D/D 48TPI £20.68 
745 D/S D/D 48TPI £28.00 
746 S/S D/D 96TPI £32.00 
747 D/S D/D 96TPI £37.00 
Dyson 
S/S D/D 48TPI £20.00 
S/S D/D 96TPI £29.50 
Verbatim 
S/S D/D 48TPI £20.00 
S/S D/D 96TPI £29.50 
Xidex 
S/S D/D 48TPI £27.50 
S/S D/D 96TPI £34.40 


Delivery £1.00 per tem 


Cassette Recorders _ 


Sanyo 
Benkson/Team 
Dosivery 3,00 per to 


£28.00 
£19.00 
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Word-processing: 
a complete range of 


packages Starting at 
£899— including VAT 
READY TO USE! 
_ Type and Talk 
— Speech Computer RS232 
Interface. 


Can convert text into speech 
quickly. Easily programmed, 


Package comprises: BBC Model B 


Microcomputer * Wordwise (OWE 

© 100K Disk drive * 80 column, ago 

printer and free delivery in 

the UK! * Optional disk drives BBC ROMs 

and printers. Wordwise £46.00 

i Disk Doctor £33.35 

Printers View £59.80 

Epson FX100 FT £430.00 | Graphics Rom £32.90 

Epson FX80 £395.00 | Deivery £100 

Epson RX80FT £315.00 

Epson RX80T £275.00 Books 

Selkosha GP100A £220.00 | 5o0 

hi Pt 175. 

ore aad faveoo | Advanced User Guide £12.95 

Pherian £230.00 | 30-hour Basic £5.95 

Mannesman Tally £225.00 Electron 

MCP40 £129.95 | Take off with the Electron 

Daivery £10.00 and BBC £5.95 


ind man, ir be BBC, 
Joysticks | ‘ecton, Sinclar and Commodore 
Super Champ £16.95 
Mini Champ £14.00 COMING SOON! 
Quickshot | £9.95 | ACORNSOFT 
Quickshot Ii £11.95 GAMES/LANGUAGES/ 
BBC Joysticks BUSINESS. 
Emax Professional Joystick £28.00 
Micro Aids Joystick (pair) £15.00 | ALL PRICES 
INCLUDE VAT 


We stock a large range of software: 
* Games * Educational 
* Business 
Call for software list and catalogue 


Access, Barclaycard, American 
| | Express and Diners Club welcome, 


The Peripheral Centre of East Anglia 


183-4 East Road, Cambridge CB1 1DD 
Telephone (0223) 385404 Telex 817445 


Ordering is easy: Telephone Hotline (0223) 355404. 


All lems subject to availabty 
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CABB: : UP AND BUZZING! 


G: ‘onto Computer _ port the following protocol set Your software must sup- | 
Bamsune tiucsa: enc aart Give dex eee 1 nba Rasioias eae 
board with this simple stop bit, no parity. You will start bit, 7 data bits, 1 stop bit, 
step-by-step guide: need an error checking proto- even parity 

I: Check the interfaces on col to ensure clean trans- 12: If you want wo download 
your micro, It must have an mission text files, check that your soft 
RS232 (or, in the case of the We recommend that you get__ ware supports the X-ON/X 
Bech, RS423) serial port. Ifit software that supports the OFF software handshaking 
hasn't then goto step 2, else Christensen (also known as protocol and that it has facili- 
step 3. “Xmodem’) protocols, which is _ ties for down uploading files. 
2: Ifyouhaven'tgotan RS232 supported by CABB. These 13: "Phone Computer 

portyou will haveto buyoneto aren't necessary if you only Bulletin Board (CABB) on (01 
plug in. Fig. 1 gives sources of intend to download straight 631 3076(24hour service 
these text (ASCII) files, in which By Tony Dennis, deputy 
3: Get a suitable modem, If case goto 12 editor. 

your "phone connects to the 

wall viaa standard British 
Telecom jack-plug, goto step 
5,elsestep 4 

4: Get a BT jack-plug socket 
installed (normally well worth 
the £25 expense) and goto step 
5; or, if you can’t afford it, buy 
aan acoustic coupler (wiless you 
have a Trimphone, in which 
case you will have to get the 
plug), Goto step 6. 

5: As they're cheap these days 
(86 instead of £150 +), your 
best bet is to buy a direct 
coupled (or ‘hard wired 


Left: the hardware for our 
‘own bulletin board. 


‘Bulletin’ information continues 


modem, like the Buzzbe on page 144, 
6: Get the correct type of SS ——— : 
modem, It must be either: 300, "Wess Soteifeaa banded Price: Supplier: 
300 baud, CCITT (V21), 
Intertoce cor i f 
Se ereeie fil cocci Apple We, 11 £5232 intevloce cord £108 Apple dealers. 
originate~used to communi- interloc r ‘Aion 
Peer eer rat oreD0 8 mec SSC 
on-line databases; or 1200/75 
ee ae ae ns Commodore S232 interloce fe) Minor Miracles, 
22) asynchronous, ful a 
duples, ‘orginate—uied 19 Me foi Pt 28 
communicate with Prestel and Tol: (04739 50304 
piberones) sais ce He 64 only Modem/RS232 £95 Commodore dealers 
jatabases 
Itis useful but not necessary to Drogen 32,64 FST32inverloce T49D Cotswold Computers, 
have options for answer/orig- 6 Middle Row, 
inate and half/full duplex Chipping Norton 
7: Check you have communi. Oxfordshire 
cations software, If not, see 
March issue (page 146) for Hardware modification {See forthcoming ise} 
examples that will run on et pas eee ges rca 
popular micros. If you have a iAwnes £3|50 Modular Concept Peripherals, 
problem finding the right pro- | Fel 13 High Street, 
gram go to step 8. Else step 9. Ciydoch, 
8: Contact the supplier of the ‘Swanwaa SA6 SIF 
micro to find out what soft Tol: 0792) 844445, 
ware’s available, armed. with 
the specifications given below, Tondy TRS-80 (IV) FSZA2 boord $7995 Tondy dealers 
group, ifno luck contact us, Texas T199/4A Expansion box + RS232 £194 Parker Electries, 
9: The software must support | 4 Dorset Place, New Street, 
the baud rates used by your Honiton, Devon €X14 8Z. 
modem (check against step 6 Tol: 10404 44425, 
If you are simply wanting to J 
chat with the board, find out zxe1 Universd] aden odenion £2795 Microcomputer Resources, 
what mail you've got and place 1 Bronch Rood, 
orders then goto step 11, else if Park Street Village, 
you want to download files St Albons, Herts. 
(including program listings), Tek: (0727) 72917, 
then goto 10. 
LiSYcnins Stra se a=) ZX Spectrum ‘Micro Mania interfoce £3.50 JWV Software, 3 
MAY, 191 (+ software) 139 Allington Drive, 
Stood, Kent 
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PREVIEW 


ELAN ENTERPRISE: MORE WAITING 
This computer caused something of a 
stir when it was shown at show 
last year. However, after a little 
investigation the computers on show 
turned out to be empty. The machine 
was supposed to appear in April, no 
May, wrong again, now it is sometime 
round September. ‘One of the apparent- 
ly good features was its large memory, 
but this seems a little obscure at the 


moment. We have heard the first model 
Will only be 64k, with the er- 
sion appearing up to one year later. 
If the Elan (Plan, Enterprise or what- 


ever the company is going to call the 
machine) does come out with only 64K, 
then this would disappoint many possi- 


ble buyers, It would also, in our 
view, be a major mistake. with only 
64K as standard, and the need for 


expensive add ons to upgrade the mem- 
ory, then software houses will be 
reluctant to produce software for the 
expanded machine, because they will 
only be marketing to a small number of 
machine owners. The specs of the 
Elan/Plan have also been quietly 
changing. Originally multiple state- 
ment lines in Basic were not going to 
pe allowed, but now, we are glad to 
say, they have been implemented. The 
Basic itself number of state- 
ments that er the heading of 
'Structured'; such as a SELECT (a case 
Statement), WHEN and WHILE. Another 
interesting claim made at the launch 
was the ‘hundred programs ready when 
the machine is available'. To make 
any sense these would have to be ar- 
cade standard (or equivalent), not 
games of the ‘million programs for the 
Spectrum’ ilk, By all accounts Elan 
is a long way off this target too, 
and as far as we know most have only 
been up and running on a Sirius with 
emulation software. Enterprise is 
committed to writing 15 packages for 


the launch, and also claims that up to 


30 other companies are preparing soft- 


WHITHER THE OG REVISITED 


So whats happened to the ( still 
no one seems to have got one. word 
from the industry suggests Sinclair 
has had a few production problems that 
he hasn't been too keen to let every- 


body know about. It seems QD0S turned 
out to be too large a program to fit 
into the ROMS, and the multi-tasking 


features were causing a big headache. 
Oh yes, and there was pr ms with 
the ULAs. But news! 

not that good, 


ew, and we 
on one later 


GAMES SOFTWARE UND 
The state of 
is looking par 


amongst games houses, 
threat of a price w 
loosing lots of reve 
you may hay 


we to pirates. 


company first 
going to d 


and then reversed the decision. rts 
reason? ‘Some of the smaller software 
houses would undoubtedly have gone to 


the wall in any prolonged price war' 
was the official statement. 
The other sign of trouble is a series 
of reports, widely publicised in 
national newspapers, that the sales 
projections for 1984 were wildly op- 
timistic. Tens of millions of sales 
were hoped for, less than two million 
are expected, 
These developments are likely to have 
one of two entirely contradictary 
effects on the games you buy: they 
might get better or they might get 
worse. They might get worse if 
panicking companies feel they have to 
bang out cheap games in order to beef 
up sales. 
They might get better because we the 
consumers will get fussier and le: 
inclined to buy games for novelty. 
There are signs of this happening 
already. For example, a number of 
book publishers looking to cash in on 
ei quality image by launching into 
the market with a selection of more 
‘cultivated’ products. They realise 
that the images of some of the games 
software houses have lost their lus- 
tre, and not unjustifiably. Many of 
the games dedicated micro mags feature 
‘dud of the month', highlighting the 
appalling quality of some games we may 
have the misfortune to buy. 
There's no doubt that most micro games 
are boring or borrowed, based on ideas 
that were interesting a year ago but 
not any more. 
As for piracy, there's genuine concern 
amongst software houses that a large 
number of foreign outfits have emerged 
with facilities for copying games and 
forging cassette covers. One software 
games house told us it was having 
difficulties in some areas finding a 
genuine copy of its own game, 
The response to this has been an app- 
1 to computer magazines to help 
publicise the damage pirates can do, 
Piracy is a plague in creative indus- 
tries like software publishing; it 
gives nothing and takes a lot, Tt 
does more: it stunts the development 
of new ideas and products. The view 
that piracy is in the consumer's inte- 
rest (because it brings down prices) 
is a pathetic fallacy, Pirates have 
no interest in or accountability to 
users of their products, They take 
the money and run. We hope to bring 
you a fuller report on piracy next 
month. 


ATARI BUTCHERS ITS XL_RANGI 
Machines you won't be seeing in the 
shops in future months are the long a- 
waited 1409 and 1450 Xt top of the 
Fange budget micros, The 1400 nearly 
made it over here, but was dropped 
mid-Atlantic. The 1450 has suffered 
the "TI treatment! and been killed off 
at birth, as has the CP/M add-on, a 
bad blow to the Xt range's upgrade 
potential. Why has Atari brutalised 
its products, many of which have been 
30 successful? We suspect development 
of a 32-bit super-system. 
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Ithough still mostly 
Eastern promise to us 
in the UK, the MS: 


boom is now parallel to that of 
the Spectrum's in its inceptual 
country, Japan. 

There are now 11 manufac- 
turers building = MSX 
machines, and in just three 
months it’s said that they've 
captured 30 per cent of their 
home market. 

With a range of MS’ 
machines poised to enter the 
Western market, What exactly 
can we look forward to? What 
is it about MSX that has 
impressed everyone under the 
rising sun? We went there to 
find out, and returned with 
detail |_MSX 


rust Sony, known to opt 
for good designs, to bring 
jut the most elegant look 


ing MSX computer. The word 
Hit Bitis a pun on the Japanese 
word for ‘people’, and it cer- 
tainly is a friendly-looking 
computer, advertised more like 
ahi-fi 

Hit Bit comes in a choice of 
two colours, red and silver. Its 
body is well-shaped, with a 
very conspicuous shiny black 
section behind the keyboard 
which contains the on/off 
switch and the cartridge ROM 
slot. Tt has a touch-type key- 
board with large and clearly 
marked keys, making it easy to 
uuse, with the function keys and 
editing keys slightly smaller 
than the rest; the reset key is 
thoughtfully protected to pre- 
vent accidental reset, 

You could say that Sony Hit 
Bit is about the most complete 
MSX machine, as the basic 
model comes with all the 
necessary interfaces: there are 
UHF and video outputs for the 
display; you can connect up to 
two Atari type joysticks; and 
there is one 50 pin I/O bus, a 
cartridge slot at the top, and a 
Centronics port. 
whe Sony Hit Bit comes 
with 16K of memory, plusa4K 
non-volatile RAM cartridge 
When the machine is switched 
on a menu is displayed so you 
can choose which of the four 
firmware options you require, 
as well as MSX Basic. The 
computer is equipped with an 
address manager, Schedule 
| note and Memo program. The 
CMOS RAM cartridge can be 
used with these programs (so 
you can store your friends’ 
address and _ telephone 


MSX HEADS WEST 


THE FIRST PART OF A LOOK AT THE 
COMING RANGE OF JAPANESE MSX MICROS. 


machines, two of which we'll built to the expected Japanese 
be looking at this month (Sony standard. 
and Hitachi), and the rest in. When ASCII Microsoft of 
next month’s issue Japan presented the MS} 
MSX computers use the Z80 standard to the manufacture 
CPU, TMS 9918A (by Texas it ensured that all MS’ 
Instruments) and Microsoft's machines are built to the full 
MSX Basic, Going on the MSX requirements, so that 
specification, many in this they are hardware and soft- 
country have dismissed them ware compatible. All MSX 
as low performance machines, machines have the same basic 
bur having been to Japan tosee circuits within them, however, 
the actual machines, we can they may have different exten- 
assure you that for a £150 to sions. The MSX machine is 
£200 computer, they are very built so that it is as flexible and 
good value— if only for the fact expandableas possible 
at they are all extremely well__‘They have one or two cart 


SONY HIT BIT 55 


TTTTT 
CITI TIT I 


GOOD-LOOKING MACHINES — WHAT ELSE 
HAS IT TO O} 
numbers, for instance), One pared with tape or disk address 
cartridge can hold up to 80  software—plug in the cartridge 
names nd addresses, and there itis. The database 


The good thing about it is programs was certainly easy to 
that it's very accessible com- use but it is not really all that 


| SONYHITBIT55 SPECIFICATION _| 
CPUZBOA 
TOM MEK BoicROW32%, ond HBS ity oh ROMBK 
Sous TAM NOK : 
Video RAM: 16K. 


Screen: ,32%24 or 40% 24 text 
grophics 


‘ond 256% 192 16 colour 


Sprites:32. 


| Keyboard: Touch type. 


|Tnrerfoces: composite video and TV output; cassette 1200/2400 
boud; printer Centronics; audio mono 1 CH; one 50 pin expansion 
port and « cartridge slat; two joystick port (Atari type). 


Additional item: CMOS data cartridge. 


MULTI-INTERFACED AND WITH BUILT-IN. 
SOFTWARE, THE HIT BIT IS A BARGAIN. 


UPGRADE 


Tidge slots which you can plug 
in interfaces, expansion RAM 
ora disk operating system. The 
cartridge slot can be expanded 
to take up to 16 peripherals 
The RAM can be increased 
upto 1 Mbyte in steps of 64K, 
by plugging into the cartridge 
slot (like Elan’s Enterprise 
The minimum — memory 
requirement for a MSX com- 
puter is 32K MSX Basic 
ROM, and more than 8Kbyte 
of RAM; however, most have 
at least 16K of RAM. 
MSX graphics can ha 
upto 192x256 with 16 colours 
and 32 sprites, The good thing 
about the TMS 9918 
graphics chip is that it has its 
own video RAM (16K), 0 
graphics do not eat up the user 
RAM. Its colours are some- 


dle 


sophisticated. 

The Hit Bit is excellent for 
games playing: its cursor keys 
are large, well spaced and 
arranged in a neat square. The 
optional joystick is robust but 
much too firm (the second 
joystick port enabling two 
player games: 

Sony is one of the few hard- 
ware companies which also 
sells. games software, such as 
Othello and Jenofast, Jenofast is 
a 3-D 'Defender'-type game 
Sony has joined forces with a 
number of arcade game manu- 
facturers to convert video 

ames to MSX machines 
Othello (which incidentally is 
the proper version), in on 
ROM cartridge as with all 
Sony software. It plays a rather 
weak game at level one, but 
level 4 is very tough. Orhello is 
very nicely written as placing a 
stone is done using cursor keys 
controlling an arrow and when 
you place it you see the relevant 
pieces nicely flip over. 

One of the strong points 
about MSX computers is, of 
course, software compatibility 
over 100 software titles have 
been released, and you are 
assured of high quality since 
the software houses have to 
compete with reputable com- 
panies like Sony, only 20 per 
cent of it comes in cassette 
form (prices averaging about 
£8.50, and cartridges £13.50). 

For a computer which has an 
almost complete range of inter 
faces (except RS232) and built- 
in software, the Sony Hit Bit is 
a bargain — definitely one of the 
cheaper MSX micros. If you 
don’t mind not having a proper 
keyboard, this machine is well 
worth considering 5 
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UPGRADE 


what pale (like the T1/99 and 
unlike BBC Micro), We are 
unsure whether this is due to 
the Japanese TV system or 
because of the graphics chip, 
but they are excellent if used 
amonitor. 

the graphics are suitable for 
drawing hi-res pictures on 
screen, and some MSX. com- 
puters include utility firmware 
to do so, There are enough 
sprites to do animation, and 
they can be controlled easily 
using Basic statements. There 
are also event handling facili- 
ties which allow Basic pro- 
grams to be interupted when 
sprites collide, keys 
pressed, errors occur and so 

‘The cassette interfuce has 
two baud rates: 1200 baud and 
2400 baud. When reading 
cassettes, the baud rate is auto- 
matically detected so that the 
user does not have to specify 
the baud rate for the cassette 
The printer interface is the 
usual Centronics type inter- 
and there are MS) 
printers which cater for all 
graphics characters (but ordi- 
nary printers with a Centronics 
interface can be used). 

MSX Basic is an extended 
version of Microsoft Basic ver- 
sion 4.5, but generally speak: 
ing it is designed to follow the 
GW Basic which is a standard 
Basic in the 16-bit machine 

described ax cautious, 
and its offering, rather strange, 
One of the biggest chip and 
mainframe manufacturers in 
Japan, they have not made 
much’ impact on the home 
‘computer market 

‘The MB H1 is designed as a 
portable computer of the 
Epson HX20 and Tandy M100 
variety, with carrying handle 
and a detachable power pack. 
Why a home computer would 
want to pretend to be a port- 
able is beyond us, but it cer- 
tainly is full of surprises 

Switch the machine on and 
you will see a Hitachi logo and 
an introduction with a menu of 
options in hi-res graphics—a 
nice touch. Press the function 
key F2 and you get a machine 
code monitor; Hitachi is the 
only manufacturer to provide 
such a utility software, There 
are 13 commands, and this 
monitor was used to develop 
the MSX machine and its util- 
ity firmware by Hitachi pro- 


fuce, 


itachi’s entry into 


MSX MICROS ARE EXCELLENT FOR THEIR 


PRICE: THE HARDWARE AND MSX BASIC 
WORK WELL, AND EXPANSION FACILITIES 
ENSURE WIDE RANGE OF ADD-ON SUPPORT. 


TMS 9918A Grophics Cp 


_ AY 3.8910 Sound Generator 


32K MSK BASIC ROM | 


‘More Thon BK of RAM 


Audio opt 


Video opt 


Coser interfoce | 


(One comrige sot 


‘One joystick port 


Thi fhe minimum spec; most machines have atleast 16K of RAM andl more 
—__terfooes, 


world, Although it does not 


have the sophistication nor 
structure of BBC Basic, we feel 
that MSX Basic is about the 


best version of Basic Microsoft 
has produced. MSX Basic is 
featured with up to 14 digit 
accuracy ~ which is more accu- 
rate than most 8-bit micros. 
You can specify whether you 
want integer, single precision 
or double precision, also when 
numbers are printed they can 
be formatted a similar manner 
w Fortran. 

The graphics commands are 
similar to that of the Dr 
there is a graphics 


macro 


language and commands such 
as DRAW, CIRCLE and PAINT 
(FILL); however, it is expanded 
to cater for 16 colours and 32 
sprites 

Sprites are shapes which can 
be moved around on top of the 
static screen so they can be 
used for fast moving anima. 
on. Their size and colours can. 
be set and priority given to 
which sprite appears in front 
and which behind. 

Unlike Sinclair’s or Acorn's 
machines, MSX computers do 
not use totally up-to-date tech: 
nology—in fact, it appears to 
‘me that they have gone out of 


HITACHI MB H1 


RATHER AN ODDITY IN THE MSX WORLD, 


HOW DOES THE HB MBH1 COMPARE TO 
WESTERN LAP-TOP MICROS? 


grammers, so it is well tried 
and tested. 

If you press F3 the machine 
explains to you how to use a 


CPU:280A 


ROM cartridge software. It is 
very brief and is in gr 

is @ graphics program which 
allows you to draw pictures on 


‘MSX Basic ROM 32K and 8K utility ROM. 


RAM: 16K. 


Video RAM: 16K. 


Screen: 32» 24 or 40 2A text and 256 = 192 16 colour graphics. 


Sprites:32._ 


Keyboard: full travelling keyboard, 


| Imterfaces: composite video and TV output; cossette 1200/2400 
baud; audio mono (one CH); two cartridge slots; two joystick ports 
l (Atori type. 


WITH UNSOPHISTICATED BUT INTERESTING 


FEATURES, THE MBHI |S IDEAL FOR 


THE 


MICRO BEGINNER. 


the way to make it orthodox. 
There are a couple of reasons, 
for this: first, because MSX 
was to become the industry 
standard, it had to be made 
with chips which are widely 
available (chips like Z80 hav. 
so many second source manu- 
facturers, that it is cheap and 
they are guaranteed from chip 
shortage problems, which have 
been getting worse recently); 
second, the chips chosen are 
those which have been proven 
to be successful and that most 
makers are familiar with, The 
MSX computers are designed 
to beas expandable as possible, 
and because the chips are the 
familiar Z80 and TMS 9918A, 
the peripherals are easy 40 
build, 

So where does this lead to for 
the average customer? There 
are a number of prospective 
benefits. The staggering 
number of manufacturers will 
ensure high standards; and 
because the peripherals must 
be made to the MSX standard, 
you get a huge choice of add- 
ons by quite a number of 
manufacturers 

By the time you read this, the 
MSX DOS (disk operating 
system) cartridge and floppy 
disks will be out in Japan. 
When we researched this 
article a prototype of MSX 
DOS was in working order, 
and we were told that it was up 
to the disk drive manufacturers 
toadaptiitto their disks, 


screen using the cursor keys; FS 
isa music program which turns 
it into a simple musical key- 
board (the display shows the 
keyboard and how the keys 
correspond to notes). 

The utility firmware in- 
cluded is not that sophisti- 
cated, but interesting and 
simple enough to get a com- 
plete beginner used to a com- 
puter just by switching on. 

Apart from all the standard 
features of MSX computers 
and softwares described, this 
little machine has two joystick 
ports, a Centronics port and 
one feature totally unheard of 
in the West—a switch to slow- 
down the speed of the Z80 pro- 
cessor. When we first heard 
about it, we thought slow the 
computer down, that's crazy ~ 
“you rant it fo run as fast as poss~ 
ible! But we reckon it’s 
intended for the slow of re- 
sponse, who need to play the 
super-fast arcade games at a 
more leisurely pace! 

By Tom Sato, a Japanese 
computer journalist. 
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ffering £1,000 of free 
software if you buy a 
£1,000 micro, as the 


makers of the new Wren micro 
are doing, sounds rather 
dubious; but the deal really is 
as good as it sounds. 

‘Take another look at the full 
price of the computer: there are 
very few serious twin disk, CP) 
M business machines at any- 
where near this price even 
without software, so if the 
packages are useful to you, the 
‘Wren offer represents a real 
bargain. 

After a year of development 
itseems Transam have fulfilled 
their intention of producing an 
exciting and —_ innovative 
machine, based on proven 
technology, attractive price 
and capabilities, And here's 


why 

Bid | 
‘The Wren is what we'd call 
transportable which is differ- 
ent from truly portable, such as 
the battery operated LCD ‘lap 
top' computers like the Tandy 
100 and Epson HX20. The 
transportable machine is 
designed to be easily man 
handled from office to car and 
car to home, in one convenient 
package. 

A big mistake that many 
manufacturers make with this 
type of machine is to com- 
promise the working facilities 
such as screen size, number of 
disk drives and so on, for the 
portability; this is foolish, as 
the carrying time is only asmall 
fraction of the machine's use 

Thankfully the Wren has not 
fallen into this trap. It achieves 
its transportability in a very 
unusual way: instead of the 
‘common fold up keyboard, the 
computer slides forward on its 
base to simultaneously cover 
the keyboard and reveal the 
carrying handle. 

‘The keyboard has a 67 key 
QWERTY layout with a 
separate cursor key (and home) 
pad and the two Prestel keys 
(* and #), An additional five 
function key pad, capable of 15 
programmable actions, is pro- 
vided to the left of the main 
board, The action itself is good 
and the control and return keys 
are in the best position for 
typists —in line with the ‘home 
keys’ 

‘The processor is the 8-bit 
Z80B running at 6MHz. The 
standard free memory is 64K 
RAM which is expandable to 
256K using memory banking 
techniques. These are employ- 
ed even in the basic machine to 
enable the screen to have its 


IS THENEW WREN ANDITS £1,000 WORTH OF 


COMPLEMENTARY SOFTWARE, REALLY AS 


GOOD A DEAL AS IT SOUNDS? WE FIND OUT. 


own 36K of RAM for the 
graphics without impinging 
the main store. There is an 
additional 8K ROM for power 
on diagnostics and 50 bytes of 
CMOS RAM with battery 
back-up to store time, date and 
Prestel code. For a single user 
machine it is bristling with 
connections to the outside 
world: ithas the obvious ports, 
serial RS232 75-19200 baud 
(faster than most!), and Cen- 
tronics for parallel printers 
The rest are much less 
common: six analogue inputs 
that can be used with two joy- 
sticks and the included BBC 
Basic. However, the machine 


could be used as a very econ- 
‘omical six channel data capture 
system, monitoring heat, light 
and temperature 
‘Communications are already 
built-in and British Telecom- 
approved, using an auto di 
modem with 1200/1200 and 
1200/75 (Prestel) baud 
options. For users of the BB 
modes the sound can be pro- 
duced internally (through a 
small speaker) or fed out 
through a DIN connector. 
Colour output is via the RGB 
socket to a suitable monitor or 
can be fed to a normal 
using a RGB to RF converter. 
Lastly, for those users who 


Price: £1,000 (exc. VAT) including software 


‘Memory: 64K RAM expandable to 256 (banked), 8K ROM 
diagnostic, 50 bytes CMOS RAM with battery for permanent 
time, date ond Prestel code storage. 


Keyboard: 67 key QWERTY, cursor keys, separate Prestel 
keys (* and #) ond five function key capable of 
15 programable actions, 


Processor:Z808 at MHz 


Interfaces: 85232 75-19200 baud, Centr 
4 analogue inputs, winchester port, auto dial modem 


(parallel printer), 


| (T approved) 1200/1200 ond 1200/75 (Prestel) baud, sound and 
RGB colour output, 


Disks: Twin half width 5.25 i 


200K storage each. Optional 
double densit 


Display:7 inch flat faced amber with 36K screen memory and 
Jaelectable modes — 80 * 24 TelevideoTV1 910 emulation, 
40 * 24 Prestel and 512 256 graphics. 


A WEALTH OF FACILITIES AND GOOD 


PRICE FOR ITS RANGE, MAKE THE 
WREN WELL WORTH CONSIDERING. 


UPGRADE 


need more storage than the 
floppies offer, a range of Win- 
chesters are available. This 
option is accessed via a socket 
already present and is not the 
usual promise for the distant 
future. Three sizes are pro- 
duced SMB (at £1,595), 10MB 
(at £1,795) and 20MB (at 
£2,495). ‘The standard disks 
are half height 54 inch with a 
total of 400K storage-a 
double sided option will be 
available at extra cost. 

The display is a7 inch screen 
with a flat face and is amber. 
This may seem fairly small, 
especially to those used to a full 
size terminal, but there is no 
need to worry as the characters, 
are clear and well formed, and 
it presents no problems in use 
It has three selectable modes: 
80*24 televideo TV1 910 
emulation, 40 * 24 Prestel and 
512 256 graphics, 

On powering-up, the shift- 
lock key lights up and the dia 
nostics are performed in a few 
seconds, If all is well, the main 
power light goes on and the 
Wren logo appears on the 
sereen with an instruction to 
load the operating system disk 
into the top drive. Shortly after 
loading, the main ‘Wren 
Menu’ displays, and at the top 
right is a permanent display of 
day, date and time (note this 
has not required any user inte 
vention as the operating system 
hhas gone to the battery backed- 
up real time clock for its infor- 
mation) 

‘Most machines have to 
prompt the user on power-up 
for this data, The best way to 
describe the rest of the screen 
layout is to imagine 10 playing 
cards laid in two rows of five 
starting at the top centre and 
moving to the bottom edges. 
Each ‘card’ is laid down half 
covering the previous card, 
The end result is ten labeled 
options one on each card, 

‘The selection is made by 
using the left and right arrows, 
confirming the option by 
pressing return. On the last | 
line are function key effects; 
which are—FI re-set time, F2 
and F3 directory for disks A 
and B, F4 is not used and F5 is 
an exit to CP/M. 


The software options provided 
on the screen are: Executive 
Desk top; Communications; 
Perfect Writer; Perfect Cale; 
Perfect Filer; Additional Soft- 
ware; Programming; Disk 
Copy (Exec Desk); Format ® | 7 
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Disk (Exec Desk); Utilities. 

For want of any better 
method, we will cover the soft- 
ware in a clockwise direction, 
as it is presented on the Wren 
screen. 

On selecting this option a 
similar menu to the main one is 
displayed and contains the 
Time Management, 
Addresses, Desk File, Filing, 
Calculator, —_Utility/Backup, 
and Finish options. 

‘This system as a whole is 
designed to bean executive aid, 
an electronic replacement for 
the traditional office worker's 
tools such as a diary or calcula~ 
tor memo pad. It is written in 
the ‘C’ language, and is (at the 
moment) a Wren-exclusive 
application package, Certain 
features of the system are 
active throughout, For 
example, the typewriter and 
calculator can be invoked from 
the menu or anywhere in the 
system. Whilst in use a window 
is made which closes when you 
have finished. In addition, 
telephone number can be auto- 
matically dialled (using the 
internal modem) simply by 
placing the cursor over the 
number and pressing a couple 
of keys. 

‘The Time Management 
system is built around a day 
diary in the sections, appoint- 
ments, things to do and events. 
‘The event file is very useful, as 
it not only allows fixed date 
fields but also has the ability to 
enter wild card dates; for 
example, 25:12:**= Chvismas Day 
will prompt every year, and 

=Mongage payment will 
prompt every month. It also 
has good general purpose 
search facilities, and can print 
‘out a month in advance listing 
all major events, 

The Addresses system, as 
you would imagine carries 
addresses, but in addition, 
‘phone numbers, group (re- 
trieval aid) and comments. It 
€an also list out télephone 
numbers and print labels and 
envelope addresses. 

‘The Desk File is an unusual 
system, comprising of'a general 
retrieval system, and a docu- 
ment creation system. ‘The 
latter part allows the building 
of shells with headings and 
inputareas to which the system 
automatically jumps, which 
can be used for memos, agen- 
das, expenses (it has automatic 
totalling facilities), and many 
other applications. 

‘The Filing System is not 
| what you would expect by its 


Thame. [tis a way of systemati- 
cally ordering your manual 
filing system; up to nine major 
headings can be created, to 
each of these a further nine 
sub-headings can exist and to 
those yet another nine sub- 
headings— therefore, a maxi- 
mum of 999 filing subdivisions 
can be created, When some- 
thing has to be filed, the system 
leads you through the classifi- 
cation, concluding with a 
descriptive and numbered 
label ready for filing. 

The Calculator (which can 
be called by this option or any- 
where in the system) is a four 
function, five memory facility 
which can, on command insert 
the end result into a document. 
‘The Typewriter, in the same 
way as the Calculator, be called 
directly anywhere in the execu- 
tive system, can control the 
dumping of pages, and act as a 
simple one line editing type- 
writer. The Utility/Backup 
routine’s prime purpose is to 
create backups and format new 
disks, and, when required, 
create new skeletons for the 
Executive Desk Top functions. 
In addition, it allows system 
configurations such as label 
formats, printer types and 
whether the phone numbers 
should be preceded with a ‘9° 
(for an outside line) as would 
be required in an office 
environment. 

‘The Finish option returns 
you to the main menu. 
‘Throughout the system many 
defaults were provided ~such 
as automatic time and date 
entry—and as a whole the 
system fulfilled its function. 
However, there were one or 
two slight anomilies and bugs 
(but this is to be expected 30 
early in a systems life): pages 
in the address system can have 
both a ‘blank’ for the name or 
two pages the same name. 
‘There is also some slightly 
“loose” handling of screen up- 
dates: for example, after a cal- 
culator has been called and 
cleared some of the box edges 
of say the diary page may be 
lost. The data is not corrupted 
in any way nor is the useage 
affected, but it leaves a rather 
untidy impression. 

‘Two features which would 
be of great use, but did not 
appear to exist, were the ability 
to take a ‘phone number from 
the address file into the diary to 
build up a list of calls to be 
made for the ‘to do’ list, and the 
ability to list off the complete 
diary for a number of weeks 
ahead. In the time available we 
were not able to fill the 


‘systems, so if you wish to check 
‘out the speeds of these systems 
arrange to do so at a machine 
demo. 


‘The communications with the 
system are simple and menu 
driven. The main menu allows 
logging on and off using four 
pre-set numbers or manual 
dial, There is a sub-menu con- 
wrol of the range of pre-set 
numbers and their descrip- 
tions. For example, the Prestel 
identity number is not stored 
on disk, but in the CMOS 
RAM for security reasons but 
can be changed as required. 
Once on line, frames can be 
viewed in the normal way and 
can be saved for future use. 
‘When off-line these frames can 
be re-viewed from a disk file. 
‘With the addition of a suitable 
printer, hard copy Of the 
frames is possible. 

Program down loading (tele- 
software) is available and a 
number of Wren programs are 
already on Micronet 800 (see 
Prestel page 600). The Wren is 
also capable of message prep- 
aration, sending and receiving. 
‘The colour graphics of Preste! 
are represented on the Wren 
screen in ‘grey’ tones, but full 
colour is possible by the addi- 
tion of a suitable monitor 
(RGB) or a converter (RGB to 
RF) and anormal colour TV. 

Programming is a facility to 
load BBC Basic (280 version) 
for programming and execu- 
tion of Basic programs. The 
‘manual provides a summary of 
the added commands unique to 
the BBC interpreter over and 
above MBasic, 

‘The Disk Copy (Exec Desk) 
and Format Disk (Exec Desk) 
utilities are provided to menu 
drive formating and disk copy- 
ing (the latter formats prior to 
copy). Both work well, but lack 
an obvious exit option at the 
start should you enter them by 
mistake. 

A utility menu is provided to 
interface with CP/M to menu 
drive its functions such as 
rename, which makes life 
much easier for the first time 
user. In_ addition, some 
features often only found on 
the more up-market systems 
are provided, such as Design 
Characters Sets, Define Keys 
and Configure System. 

CP/M 3.0 (sometimes 
known as CP/M plus), the 
operating system supplied, is 
the most advanced 8-bit ver- 
sion from the Digital Research 
stable. This arrived a while 
after the 16-bit versions such as 


CP/M 86, illustrating the 
company’s continuing com- 
mitment to 8-bit machines. It 
offers considerable improve- 
ments and added facilities over 
the CP/M 80 system version 
22. The first noticeable 
advance is the increased speed 
ofthe random file disk access. 

Included along with the 
Wren user guide are the three 
‘Perfect’ manuals; it is also 
possible to purchase the full 
CP/M 3,0 manual, an in-depth 
guide to BBC Basic anda Wren 
technical manual. ‘The user 
guide introduces the hardware 
and basic concepts, provides an 
overview of the Perfect’ suite 
and in-depth coverage of the 
Communication and Executive 
Desk Top options. A section is 
devoted to the operating 
system and sufficient infor- 
mation is provided (if you 
already program in Basic) to 
work with the BBC Basic. The 
manual was good, providing 
useful training and infor- 
mation for the first time user, 
and reference information for 
the more experienced. It wits 
one of the few manuals that 
covered the very important 
area of backup and security. 

The only obvious criticism 
of the Wren is that it is not 16- 
bit—but if it is speed you're 
‘wanting, then you will have to 
think again after consulting the 
benchmarks—the Wren beats 
some of its so called faster 16- 
bitrelatives 

‘When consideringa machine 
to compare it to the only one 
that seemed appropriate was 
the IBM PC. Both machines 
are ideal for business and yet 
can still be used for home and 
‘fun’ uses. They both have 
mainstream serious operating 
systems and yet also have 
colour sound and joystick 
capability. 

So the Wren is a machine 
with a wealth of features at a 
good price which is ideally 
suited to.a wide range of appli- 
cations, and equally as good 
operating as a desk top 
business system for serious 
applications, as it would as a 
fun home machine, 


By Eric Bagshaw of the 
National Computer Centre. 
Prism Business Systems, 
Prism House, 

18-29 More St, 

london EC! V BBT. 

Tel: (01) 2532277 

Transam Computer Products, 
59/6) Theobald's Rd, 

London WCIX BSF 

1) 404 4554, 
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For right: the Seikosho 
GP700A - nice looks, 
shame about the print; 
right: Rainbow rising with 
the Integrex colourjet; 
below: Taxan/Kaga — 
near letter-quality print at 
alow price. 


| 


COMES OF AGE 


CAN THE LATEST RANGE OF DOT-MATRIX PRINTER ACHIEVE 


QUALITY ON A PAR WITH DAISY WHEELS? WE FIND OUT. 


new generation of dot-matrix printers have 

gone some way to overcoming many of the 

traditional shortcomings associated with 
the machines. Latest models on the market are not 
only able to produce colour graphics, but also (on 
some) print that's smart enough to impress even the 
most fastidious bank manager. 

In the January issue of Computer Answers we saw 
how daisywheel printers are excellent for produc 
ing smart print, but because of the way they pro: 
duce an image on paper they're not suitable for 
drawing graphics. If you want to produce nice 
screen dumps and pretty printouts, as well as text, 
the type of printer used will have to be a dot-matrix, 
inkjet or thermal type 

Unlike daisywheel printers, which print using a 
hammer to strike an arm with the ch 
(see Computer Answers, January °84 issue), dot 
matrix printers use a matrix, or ‘mesh’ grid. By 
forcing pins through the grid and onto a ribbon, the 
dot matrix printer can produce virtually any shape, 
not being confined to any set characters. As the re 
olution of print depends on how close together the 
holes on the grid are, or how many pins the head 
uses, the print is not usually letter quality, although 
reasonably acceptable, 

Epson is the name most people associate with 
robust budget printers, and recently it has launched 

jew machine in the form of the LQU500. 


acter on it, 


DOT-MATRIX 


The LQ is a real beast, and its size, as well as a 
price of £1,265, will prevent most people using it as | 
a table top printer sat next to their micro, All the 
features anyone could want have been included on 
it—enlarged and condensed print, italics, near letter 
quality print mode, proportional spacing (import 
ant when producing letters), and a facility allowing 
user defined character sets to be downloaded. 

The machine is quite complex, so Epson supply 
with ita suitably comprehensive manual that rivals 
War and Peace for size. Every feature is explained 
in detail, and starting off with the machine is very 
straightforward. Like the daisywheel 
looked at in the January issue, all the special effects 
on the LQ1500 are executed through ESCAPE codes, 
as we used a BBC Micro with the printer, all the 
ESCAPE codes took the form of VDU statements 
Although these can look a little mind-boggling and 
Jong winded, they are quite easy to use after a bit of 
practice, All the commands used are placed in a 
VDU 1 statement, the code that causes the next 
character to be sent to the printer | 

The print head of the LQ uses either 24 or 8 pins. | 
In the former mode, near letter-quality print can be 
obtained, as good as some daisywheels (see Fig 
but on close inspection it does tend to smud 
little and become fuzzy around the edges. However, 
as far as dot matrix printers go, the quality is great 
Should you not want to print letter quality 


printers 


it nea 


a 
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for example, if you want a fast print out) there is a 
draft print mode that prints at 200 cps rather than 67; 
avast improvement, though the prints very dotty 
One feature that stands out on the LQ, as well as 
the near letter quality print, is the ability to accept 
user-defined characters and mix them with charac- 
ter codes already used. Up to 128 user defined 
characters can be downloaded to the printer and 
stored in its RAM (the RAM is not normally used 
by the printer as it usually accesses its ch 
from one of eight character sets it has in ROM 
Before defining a character, a location in RAM 
must be stated to tell the printer where in memory 
it is to be stored. Once the location is specified and 
the character designed, it can be sent to the printer. 
It is not possible to print the character until the 
RAM is stated as the place where the character is 
stored. This is done using another ESCAPE code ESC 
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EPSON RX80 (DOT MATRIX) ... 
EPSON RX80FT (DOT MATRIX) 
EPSON FX80 (DOT MATRIX) .. 
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PRINTER EXTRAVAGANZA 


999 = a We challenge you to find a better deall 


soe" EPSON PRICE CRASH 


£199 + VAT = 22885 
£229 + VAT = 26355 
£319 + VAT = s361.10 


EPSON FX100 (DOT MATRIX) .... «£415 + VAT = sazz25 


DAISY STEP 2000 or UCHIDA DWX 305 
(new low cost - high quality Daisywheel) ....£279 + VAT = «32085 


JUKI 6100 2 +02£379 + VAT = ssssas 


mazing portable 4 colour printer/plotter) 


BROTHER HRI5........... 

NEW LOW PRICES 

MT 80 (DOT MATRIX) .. «+++-£194 + VAT 

OKI MICROLINES. sees NEW LOWER PRICES — CALL 
FIDELITY 14” COLOUR TOR & COMPOSITE VIDEO 


. £189 + VAT = 221755 


MANY MORE PRINTERS AVAILABLE - OVER 200 SCI(UK) BARGAINS 


SEND NOW FOR OUR FAMOUS CATALOGUE 
WE WILL MATCH ANY GENUINE PRICE. 


SCI(UK) IS NEVER BEATEN ON PRICE 


TSY for cheapest prices 


STAR GEMINI 10x 

STAR DELTA 10 . 

STAR GEMINI 15x . 

STAR RADIX 10.... 
\} STAR RADIX 15. 


MCP 165 (DOT MATRIX - NLQ) ..........£325 + VAT =ss7575 
(the most amazing DM printer we nave ever sold.) 
Telephone now for details 


We have interfaces for all types of 
computers, including CBM 64, VIC 20, 
APPLE, TRS 80, IBM, BBC, SPECTRUM, QL, etc. 


24 HOUR SECURICOR DELIVERY £9.50 plus VAT @ BANKERS ORDERS, BUILDING SOCIETY CHEQUES. POSTAL ORDERS - SAME DAY 
ALL ORDERS COVERED BY THE MAIL ORDER PROTECTION SCHEME @ NATIONWIDE MAINTENANCE CONRACTS ARRANGED 


Its SUNDAY - Do you realise you can order NOW - We are op 
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% 1. It is then possible to print the character by 
sending its code to the printer. 

Another bit image mode gives the user the ability 
to print an image in dot units using only 8, or all 24 
pins, There are six 8 pin and four 24 pin image 
modes. By using the various bit image modes, 
simple dot drawings and lines can be constructed in 
different print densities; ESC Z even gives a quad- 
ruple density mode 

Included in the LQ's ROM are 11 character sets 
including Japanese, German and Danish, each of 
which is software selectable using ESC R. Using 
ESC:0, it is also possible to put any of the sets into 
a download character set so that they could’ 
printed out. 

‘To complement its excellent printing ability, the 
LQalso has a good external design, with some natty 
features: a removable interface card on the rear is a 
very handy facility, as it allows Centronics, RS232 
and IEEE 488 interfaces to be easily interchange: 
‘The operation of the machine can be changed by 
dipswitches, as well as through software control, 
and these are placed where they are easy to reach - 
you don’t have to spend time undoing lots of screws 
and removing half of the printer's body. Even with 
its massive size, the LQ is a surprisingly quiet 
machine, that lets out a soft purr from its internal 
fan 

Although the facilities offered by the LQare very 
comprehensive, they are not enough to justify the 
high price, what you are in fact paying for isa robust 
design that should give the printer a long life. For 
most people a vast majority of the features will be 
unused, as there are not many word-processors that 
can handle them. Wordstar, one of the most popular 
word-processors, cannot be customized to use all 
the features, and Wordwise, with which this article 
‘was written certainly can’t 

‘The Taxan/Kaga KP810 is a dot-matrix printer 
far cheaper than the LQ, but still produces some 
very favourable print, Virtually all the features on 
the LQ, including near letter quality mode (see Fig. 


R5232 (138.00) 
TEEE488 (138.08) 


of going to press) 


Printer Speed Interface 
(cps) 
c.ger 40 Centroni 
85232 (688.85) 
Viewdata+Rs232 (757.85 
Ge-700A 50 Centronics 
85232 (92.08) 
| xp-sie 140 Centronics 
S232 (N/A) 
Kp-910 149 Centronics 
5232 (N/A) 
bo-1500 200 Centronics 


(Note: figures in brackets denote price of 


4), enlarged and condensed print, and super and 
subscript mode are available on the KP810 and they 
re all accessed in the same way using ESCAPE codes 
NLQ mode can be switched into directly by hold: 
ing down the FORM FEED key on power-up); it is 
even possible to define your own RAM character set 
128 characters in all) in the same way and down. 
load the ROM set. Data Efficiency are also working 
on a ROM that will allow you to download p> 


UPGRADE 


\ 


1 


Above: the GP700A 
printhead putting a new 
slant on things, below: 
printer prices and features 
compared. 


Add-ons Price Supplier 
Black ink (4.66) 573.85 Integrex 
Colour ink(11.50) 
) 
Ribbon (18.95) 399.05 akhter 
Ink pots (12.95) 
Ribbon (6.98) 343.85, Data Efficiency 
64x buffer (N/A) 
As above 458.85 Data Efficiency 
(wider platen) 
Tractor feed(59.80) 1265 Epson 


Ribbons (N/A) 
Single sheet feeder (N/A 


options. N/A means the price was not 


Printer Bi- Proportional Graphics Colour supplier 
directional Spacing ‘mode 

c.aer ves No Integrex 

GP-700a No No Akhter 

KP-816 Yes YES Data Efficienc: 

Kp-910 ves ata Effiency 

Lo-159a YES vES Epson 
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*~ * 
* immediate export quotes available - Maintenance or insurance available on all ALL PRICES ARE EXCLUSIVE OF VAT sal 
% : 2 couse , 
pay OAISY WHEEL PRINTERS Becta 32% SENGSiA Fron sam 
* BROTHER HRI [EPSON MS 100F/T itt 370.00 SHINWA CP80 F/T * 
BROTHER HAIS EPSON FX100F/T 42500. SHINWA 40 (Colour) * 
ke TRACTOR. HERMES 612C (inc. Tractor). 165000 STAR GEMINI 10X * 
evooa GHORESMRON TALLY Mrso.......amp00 STARA 2 
YK BROTHER HR2S MANNESMANN TALLY MT 160 398.00 STAR DELTA 15 * 
he DAISY STEP 2000 (20cps) MANNESMANN TALLY MT 180 59300 TEC 1550(P) * 
Bieter) Getto on fem Tee oan) 
* * 
Bato an Se Mcmotne ook a MAW OTHERS AVAILABLE: 
J DIABLO 630 TRACTOR OKI MICROLINE 83A, 39.00 DRE-NEWBURY, LD.S. MICROPRISM, * 
ye JUKI 6100 635.00 RITEMAN, TEXAS, TOSHIBA. * 
on root 
x xe eee COMPUTERS Ti 
Seeerrecoen a 
We QUME 11/40 (RO) 449.00 * 
cea 498.00 APRICOT 256K 2x315K D/O+MON 1550.00 
WE Gume 9/55 (RO) (OKI MIGROLINE 2350(P) CEPR ae pet i tb Let 
tad pepo “4 COMMODORE VIC 20 STARTER PACK 108.69 
Seamoeone 2 ee 
RICOH FLOWRITER 1600 RADIX TOINLQ) 44900 SicLAIR 2xat oh oe 
AL omen PRNTERS AVLABLE: abo take} ism : 
furaunecroummarec, vena, SEROSHAPIOOA vm : 
SILVER REED, SMITH CORONA, OLIVET. SEIKOSHA GP100VC 175.00 SINCLAIR SPECTRUM 48K 100.00 
* * 
* SIRIUS "256K 2 4B 215000 
YK ANADEX 9725 (Colour) 1099.00 a TELEVIDEO T$802 o * 
we COMMODORE MTS 801 175,00 TELEVIDEO TS800A 1075.00 We 
% eeowweor Hass Mave OTHERS AVAILABLE ® 
* = * 
2 i = ¥ =; = q & 
* = = * 
x sz et $40. Tel: O1-947-B5E2, Te WOMEO sosass a 
* 2 e * 
FEI KIKI HHI IIIA I AAS SSIS ISI SI SI SI SIS SICSICSISISICSCSIWS SSIS SICSCSCSICSISCSIOSCSSCSC 
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AUTHORISED DEALERS 
FOR TELEVIDEO. EPSON 


DAY STAR !u1sT #1c1080 
EXAMPLE PRINTER PRICES 


EPSON — MX 100 132 COL £ 400 
‘ANADEX — DP 96258 240CPS 20 
OKI — 2410 PARALLEL 1730 
BROTHER —HRIS 18CPS 410 
DIABLO — 630 API 1500 
NEC — SPINWRITER 2010 730 
QUME = 11/40 RO 1225 
FUJITSU — SP 830 RO (S) 1650 
OLYMPIA = —ESW KSKi 950 
JUKI — 6100 18CPS 390 
‘OKI —MICROLINE 92 160CPS (P} 


MEMORY EXPANSION IBM 128K. 

IBM/SIRIUS PC/XT EXPRESS 128K 
CORONA PC 22M 256K TWIN DRIVE 
OPEN ACCESS— 6 PROGRAMS IN 1 


PRINTER 
ACE 


APRILIMAY "64 DISCOUNTS 


EPSON 
SPEED & RELIABILITY 
FREE DISCOUNT VOUCHER 


£ =—=DISCOUNT=— £ 


VOUCHER: 
(VALIO UNTIL 15/5/84) 
£35 Off EPSON RX-80 T 
£40 Off EPSON AX-80 FT 
£50 Off EPSON FX-80 
£30 Off EPSON MX-82 + HRG 
1265 Off EPSON FX-100 FT 


£280 Off EPSON LO-1500 
{available soon) 
PRINTER PALACE 
+All prices include VAT/Delivery/12 Months Guarantee 
Please make cheque/postal order payable to APM Computers 
Please send order with voucher to: 
PRINTER PALACE (Mail-Order Dept.) 
8 .Cosdach Ave, Wallington, Surrey, SM6 9RA. 


DAYSTAR COMPUTERS LTD 
UNITS 4 AND 5, NEW ROAD, 
NEWHAVEN, SUSSEX. BN9 0EU 
PLEASE TEL 0273-514874. 
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such things as Greek and gothic fonts. 

‘The printing speed is slower than the LQ how- 
ever, being 140 (slower in NLQ mode), compared 
tothe LQ’s very fast 200 cps. The KP810 will prob- 
ably be better for the home user because of its small 
size and modest price. Sitting on your desk next to 
your micro, it won't take up room that is best occu- 
pied by a plate of sandwiches and some beverage. 

There are various cheap printers on the market 
that not only print-out graphics but also colour, 
making them a good proposition for the latent 
artist. One of the best is the Integrex Colourjet 
printer. Unlike a dot-matrix printer, the Colourjet 
actually sprays ink onto the paper from several ink 
sacks housed in the machine's main body. The 
sacks are held in two plastic cartridges, one contain- 
ing just black ink, and the other several colours, 

AA flap on the front of the printer can be opened to 
reveal two slots into which the cartridges are fitted; 
‘one cartridge contains just black ink, whilst the 
other has all the colours. There shouldn’t be any 
worry about constantly having to replace the ink 
cartridges, as Integrex claims each one will last for 
eight rolls of paper, or four million characters 
(needless to say we took their word on this). Up to 
eight different colours (one of which is white) are 
available on the Integrex, giving the user a fair bit 
of scope when it comes to printing out screen 
designs. 

Those users with a BBC Micro are particularly 
lucky, as the printer manual contains a listing for a 
BBC screen dump program. As well as handling 
screen dumps, the Integrex has some functions that 
allow the user to perform special effects on text. 

Various things such as double density printing, 
enlarged print, print width and colour change can 
all be done on text, and the real beauty is that when 
something is finally printed out the whole process is 
virtually silent—no road drill rattle, Finally, 
graphics: the Integrex, as mentioned earlier, has the 
‘capacity to print out graphics characters which, by 
putting the printer into colour graphic image 
‘mode, can be multicoloured, however, image code 
hhas to be entered in hexadecimal, so a bit of know!- 


THIS IS AN EXAMPLE OF THE 


THIS 1S AN EXAMPLE OF THE 


EMt 


ARGED TEx<T 


edge of this notation is required. 

At £573.85, the Integrex Colourjet is a 
good buy. Although it is not one of the fastest 
printers at 37 cps, it provides good print, a compact 
design and a pleasant buzz during printing (instead 
ofa Bren gun impression). 

A colour printer that hasn't quite the quality in 
print, or quietness of the Integrex, is the Seikosha 
GP700A. Our first hassle with the GP700 was try- 
ing to get different colours, out of it: a confusing 
manual does not help, but once we'd sorted out the 
required codes, all worked perfectly. 

‘The print however, was, in all of the seven 
colours, very smudged due to the multi-coloured 
ribbon being dragged across the paper as the print 
head moved along the platen. The manual pointed 
out why this could be happening, but our attempts 
to remedy it using the methods proposed did not 
make any difference, though it might not be a hope- 
less case. Where the GP700 scores over the Integrex 
with its print speed, but this isn't much of an advan- 
tage given the quality of print. All the effects avai 
able on the Integrex are possible on the GP700, and 
are all executed in the same way using ESCAPE 
codes. The graphics mode is also the same. 

If you are looking for a colour graphics printer 
and have sifted through the advertisements in vari- 
‘ous magazines, you could well have the GP700 on 
your short list. Out of the Integrex and GP700, we 
would certainly recommend the former, but 
because of the print quality of the GP700 it is very 
hard to give a reason why it should be purchased. 

From the printers looked at, it appears that the 
daisywheels could at last be getting some serious 
competition from the dot-matrix corner. Using 
machines such as the LQ and KP-810 printers, it is 
now possible to produce some very acceptable near- 
letter-quality print, at a lower price and much faster 
print speeds than most good quality daisywheels at 
equivalent prices. And for the user who likes a 
splash of colour to liven things up, the Integrex will 
fulfill most people’s needs. 

By Steve Applebaum, staff writer on Com- 
puter Answers. 


LQ’S NEAR LETTER QUALITY PRINT 


La’S DRAFT MODE 


THIS IS AN EXAMPLE OF THE LQ’S PROPORTIONAL SPACING 


CONDENSED MODE = UNDERL.LNE 


ITAL ICs 


UPGRADE 


Akhter Instruments, 
Dept CA, 

28 Burnt Mill, Harlow, 
Essex, CM20 2HU 
Tel: (0279) 443521 
Data Efficiency, 
Maxted Rd, 
Maylands Ave, 
Hemel Hempstead, 
Herts, HP27LE 

Tel: (0442) 60155. 
Epson, 

Dorland House, 
338 High St, 
Wembley 

Tel: (01) 902.8892. 
Integrex, 

Church Gresley, 
Burton-on-Trent 
Stofis, DEI! 9PT 
Tel: (0283) 215432, 


Fig. 3 shows classy print 
from the Epson 1Q1500; 

Fig. 4 ditto from Taxan/ 

Kage. 


‘THIS IS AN EXAMPLE OF THE 


ENLARGED 


TAXAN/KAGA'S 
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DISK DRIVE SUPPLIERS: 
Acorn Computers, 
Fulton Road, 
Cambridge CB) 4JN. 
Tel: (0223) 24500, 

{TL Kathmill, 

The Old Courthouse, 
New Road, 

Chatham, 

Kent ME4 4QJ. 

Tel: (0634) 815464, 
Northern Computers, 
Churchfield Road, 
Frodsham, 

Cheshire WAS 6RD. 
Tel: (0928) 35110 
Opus Supplies, 

158 Camberwell Road, 
London SES OEE. 

Tel: (01) 701 8668. 
Pace Disk Systems, 
92 New Cross Street, 
Bradford BD 8DS. 
Tel: (0274) 729306. 
Promier Microsystems, 
208 Crydon Road, 
Anerely, 

London SE20 7YX 

Tel: (01) 659 7131/78 
1706 

Watford Electronics, 
Dept BBC, 

Cardiff Road, 


Watford, Herts. | 


18 Tel: (0923) 40588. 
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WITH DISKS 


ADDING A DISK DRIVE CAN GIVE YOUR MICRO A NEW LEASE OF 
UFE— BUT WHICH IS THE BEST FOR EACH SYSTEM? WE FOUND OUT... 


isk drives can change the whole character of | when it is formatted for 80 tracks. As with larger 

your micro —not only do they provide fast disks, those on the Micro Pulse are split up into 
access to masses of data, but with a good sectors of 256K bytes, usual for a BBC disk. 

DOS, can give a machine a new lease of life. Com- _If your Beeb has the Acorn DFS, you will also 

pact and efficient, they can free you from thedragof have the Acorn utilities disk, but on a 53 inch disk. 

cassettes. Asa result, a utilities disk supplied with the Micro 

In the last issue of Computer Answers, we took a Pulse has all the formatting and verifying programs 
look at way’ of linking disk drives to the more popu- on it, These include both 40 and 80 track versions, 
lar micros, so let’s take a closer view of the drives If, on the other hand, you have the Watford Elec- 
themselves. The systems we'll be looking at are tronics or Pace/AMCOM DFS, then there is no 
| those with a 34-way pin connector, the BBC, and need for a utilities disk, as everything is contained 
the Spectrum (with disk interface inROM. 

Since the early days of the home/office micro, the ‘The Mirror, an intriguing utility, enables the 
54 inch disk has been regarded as the most popular user to transfer virtually any BBC program from 
standard, but this is now being superseded by the 3. cassette to disk; something which no other DOS (to 
inch and 34 inch drive. Most of the popularity ofthe our knowledge) offers. By following three easy 
smaller drive comes from its compact design, but steps, programs could be loaded hassle-free, with 
there is an advantage that 3 inch disks have over no messing around with sound levels, and at a far 
their larger relatives—that of strength. Unlike higher speed 
larger drives, 3 inch ones use disks that are housed After LOADing the Mirror, the user is asked the 
in a sturdy plastic jacket, protected from prying 
fingers and the hazards of bending 

The Micro Pulse, from Northern Computers, is 
one such toughie housed in a strong metal case with 
Northern Computer's own plastic front. The 3 inch 
Hitachi drive comes complete with all power cables, 
utilities disk and an interesting little piece of soft- 


ware called the Mirror. The Micro Pulse is compat- 
ible with the Acorn interface, so there are no hassles . 
trying to getaDFS ROM. 
The capacity of the 3 inch drives compares 
favourably with that of the larger ones. For 
instance, when a disk is formatted to 40 tracks on a 


the Micro Pulse, the capacity per side of a double 
sided disk is 100K bytes. This increases to 200 
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name of the game to be copied, and how many 
stages it LOADs in. Then you must say how the pro- 
gram is run (CHAIN", "RUN", or, *LOAD™), start the 
tape, and hey presto—the program transfers onto 
disk. Although this is an extremely useful utility 
that could attract users, it should be borne in mind 
that the use of the program could infringe the copy 
right rules governing the pirating of software. 

Opus Supplies is another company that produces 
a disk drive almost identical to that from Northern 
Computers. It is again made of metal in the same 
creamy colour as the BBC micro, The capacity is 
exactly the same and it uses the Acorn interfé 
though in this case you do not get the Mirror for 
transferring your programs from one storage 
medium toanother. 
Premier Microsystems has not gone for the Hita- 


chi standard, but rather the 34 inch one set by Sony 
The drives, together with the DELTA disk inter- 
face, comprise a total disk system for the Dragon 32. 
There are several versions of the DELTA system 
available, coming with either a 40 track drive with 
a storage capacity of 180K, or an 80 track version 
with 360K 

Premier has housed two 34 inch Sony drives ina 
large plastic case, giving them full protection. 


(Left): The MCD1 from 
Electronequip ~ £129; (far 
eft): The drive with more 
byte-ITL Kathmill. 


Though they lose none of their compactness, the 
two drives do gain somewhat in weight. With the 
weight, they have a good sturdy feel and a robust 
look, giving the impression they will last for a long 
time, and stand up toa lot of bashing around. 

As well as all the cables, disks, and so on, Premier 
supplies a book on disk systems for the Dragon that 
is written in conjunction with Cumana, another 
company that sells its DELTA interface. Every- 
thing about the Dragon Disk Operating System 
DOS) is explained in the book, along with how 
data is set out on the disk and how the interface can 
be customized, by the user, to take different drives. 

Unlike the BBC that uses the 8271 controller | 
chip, the DELTA interface allows the Dragon to | 
read double-density disks. Like the BBC, each | 
sector on a formatted disk contains 256 bytes, but 
instead of 10 sectors, there are 18, This means that 
@ formatted, single-sided, 40 track disk, has a 
storage capacity of 200K, whilst the 80 track ver 
sion has 400K 
The DE! 


Opposite page: (above) 
certainly not one of the 
no-hopers from Opus; 
(below) best things come 
in small packages ~the 
Micro Pulse from 
TA disk system comprises disk con- | Northern. 
troller circuitry, and an 8K ROM containing the 
DELTA DOS. Premier says that its main reason 
for using a ROM to store the DOS, is that it uses 
only around 1.8K of user RAM, a very small 
amount compared to the overall 32K of the system, 

‘The DELTA system manual is comprehensive | 
with a wide range of commands, So the user can mix 
the type of disk drive used on the system, 40 and 80 > 


Left: Premier 
Microsystems double 
drive; (below); 0 drive 
comparison box. 


pus 5401 200 
Byte Drive 509 44a 
remier 3.5 490 
nus 3402 3 490 
| Akhter 5.25 400 


90 179.95 
yes ds/dd 192.37 
es sd/ss 213.00 
0 ds/dd 229.95 
ne ds/sd 249100 
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[OTe TEM cack ones for example, Premier has intro- 

duced a CONFIG function that configures the 

computer to use a certain disk when it is booted. Six 
parameters go with the CONFIG command, each of 
which specifies a different characteristic of the disk; 
eS ane ok Casa mane: em 
number of sides, step rate (given in the manual), and 
data rate, are also given. Once all the requirements 
have been fulfilled, the CONFIGuration data can be 
stored on disk with the INIT command. Anyone that 
already has a.drive and wants to build up their 
system, but doesn’t want to get rid of any existing 
hardware, could find this a rather handy function. 
FIND¢ is another useful command which provi 
the ability to search through both serial and random 
‘access files for a specific string. FIND# can be used to 
search through whole, or, parts of a file, and in con- 
junction with iNPuTy will return the start of the 
To ie ner or tke vases camenng ie 
One of the best features of the DELTA system is 
the ability to alter the length of random access files 
‘a random access file is where a file is spread out 
‘over a disk in several different records, cach one 
independently accessible). The industry standard 
for the length of a record is 128 characters, but with 
| DELTA's CREATE “RAND/F”.N, where N is the number 
of characters per record, the length can be 
ee cad menace toconen (eae 
‘The DELTA interface not only links the Dragon 
toa disk drive but can, with the help of an EPROM 
Se Oe matte is eorectg bars oles peered 
fairly substantial toolkit. Although Premier's Tool- 
kit is available on both disk and cartridge, it is not 
compatible with Dragon Data's own. disk system, so 
Premier's own must also be purchased. Some of the 


facilities provided by the Toolkit are full screen 
editing, programmable function keys and a facility 
that attempts to recover crashed programs, or ones 
that have been lost using the New command. 

For anyone looking for a disk system for their 
Dragon, the one from Premier Microsystems is 
probably the best bet, although at £213 (for one 
single-sided 40-track drive and interface) it could 
beconsideredaa bit expensive 

The Byte drive 500 and Hybrid cable (already 
mentioned in the April issue of Computer Answers), 
could prove to be a revolutionary advance in the 
world of home micro disk systems. At time of 
writing, the drive was available to run with the 
BBC, Oric | and Aunos. The Hybrid cable is only 
needed with the Oric versions due to the Oric’s lack 
of adisk interface; it consists of a 34-way cable with 
disk controller and ROM, all squeezed into a wafer 
thin unit atone end (see the photo on page 19). 

As far as the Oric version is concerned, the Byte 
drive gives the machine a complete facelift, adding 
much more than just a convenient means of mass 
storage. Far from being just a drive, the system, 
devised by ITL Kathmill, gives the machine a 
totally new dimension. Commands that were left 
out from its Basic such as WINDOW, INVERSE, and 
‘Swa? have all been added, allowing the Oric user to 
enter new territory. The DOS also lets the pro- 
grammer select colours (both foreground and back- 
ground) by merely using control codes. 

From what we have seen, things are certainly 
changing in the world of the disk drive, Not only do 
they provide a system for mass storage, but, as in 
the case of the Byte drive and Oric, they can change 
the whole character of a micro, allowing it to grow 
intoa ‘real’, adult machine. 

By Steve Applebaum, staff writer. 


'@ Fibbon cable to connect one drive to BBC Micro {ae 
‘© Power cable to power one drive trom BBC Micro “—s 


@ Switch on rear of case to select 40 or’ 80 TP! operation when 
Using FOSSE or FDSSF 


BBC COMPATIBLE 
FLOPPY DISC SYSTEMS 
AND DRIVES 


(© CASE to hold two drives (complete with 
blanking panel for use should only one drive 
be installed), 
© Ribbon cable to connect two drives to 

BBC. Micro 
F © Integral power supply for two drives. 


© Switch on rear of case to select 40 or 80 TP! 
‘operation when using FDSSE or FDS5F 


THIS CASE CONTAINS ALL HARDWARE NECESSARY FOR TWO DRIVES 
JUSTSELECT ONE OR TWO DRIVES FROM|THOSE SHOWN BELOW. 


IF YOU SELECT JUST ONE NOW, THE SECOND CAN JUST PLUG IN LATER, 


CASES ONLY SOLD WITH DRIVES, 


PRINTER AND 


Conly_ £95.) pLotreR —mecp 40 


© 4 colours 
@ Selectable 40 or 80 characters per line 


@ Easy to use—simple software commands 


J @ Standard Centronics imertace— cables available 
for most micros 


HanoB00K 
AND FORMATTING DISC 


DELIVERY: Us 0 28 cays 


1 pone trough your 
Petes or Bariay Car 


"OMDER: ADD CARRIAGE/PACKINGNSURANCE AT £10 (COVERS 


[NEXT OAY SECURICOR DELIVERY), THEN VAT AT 15% TO TOTAL 
JHE ABOVE PRICES ARE VALID UNTIL END OF APRIL 1986 


DIGITAL PERIPHERALS LTD. 


COMPUTER ANSWERS MAY, 1984 


3s 


AN 800K 


DISC DRIVE SYSTEM. 


A RECORD £380. 


If you're upgrading your BBC Micro to a 
disc system, you can get unbeatable value from 
Opus. 

For instance, you can buy an Opus 5800 
drive with 400K single density, for only 
&259.95. 

And for only £120 extra, we'll give you our 
new double density disc interface. 

Specially developed by us, it effectively 


doubles the capacity of your drive, giving 
you an 800K system for only £379.95. 
And that includes VAT and ‘arriage. 

Our Double Density Interface can 
be supplied with any of the disc drives 
listed below. And it is not available any: 
where else except Opus. 

To place your order, post the 
coupon or buy direct at our showroom. 


OPUS 3° MICRODRIVE. 
Double Sided 40 Track Drive Ya Megabyte 
Unformatted. 


wice the capacity on line of other available drives 
00K. Single Density 400K 
Ex stock delivery 


® Lowest power consumption direct rive 
SingleDrive 422995. Dual Drive £459.95, 
|APANESE DISC DRIVES. 


E DRIVE 
Yptis 5401 Single Sided 40 Track 

Unformatted. Formatte Single Density 
0K. Double Densit £179.95 
‘Opus $402 Double Sided 40 Track - 54 
Unformatted. Formatted: 200K SingleDensity 


100K, Double Density £229.95 


Opus 5800 Double Sided 80/40 Track 
| Megabyte Unformatted. Formatted: 400K 
Single Density. 800K. Double Density. 4259.95 


us $802 Double Sieled 80 Track- 1 Megabyte 
oermatted, Fort 

rable Dens 

0/40 Track 


1: 400K. Single Density 


£299.95 


t @Includescase,leadsandlutilities isc 
DUAL DRIVES. 


All Dual Drives are metal cased with 


separate power supply 


Opus Dual 5401D. Sing! k 
200K. 400K. online £379.50 
Opus Dual $402. Doubled Sided 40 Track 
400K /800K. on lin £459.95 
Opus Dual $800D Double Sided 80 40 Track 

8O0K./1.6 Megabyte on line £499.95 


is Dusal $802D. Double Sided 80 Track 
800K./1.6 Megabyte on line £599.95 

DOUBLE DENSITY DISC INTERFACE 

The ultimate Acorn compatible disc interface for your BBC micro. 

Utilities on ROM including: Format anc 

40/80 track selection, automatic de 

powerful machine code operating 


es Oe Goneniha 
single density. Easy to instal, 
Free user manual supplied. 
MONITORS. 

12" Green Screen. ———— 
12" Amber Screen 

Lead to connect 9 BBC Micro 
#x stock delivery 924 MEZB: 
M4" JVC Colour Monitor Med. Res______ 
14"JVC Colour Monitor—High Res — 2 


‘THE ORGANISER DESK. 


Top shelf for Monitor Printer ~ 
me DeskTop Arca 
wer Shelf for Paper/ Book Storage 
k Finish 
‘elf Assembly 


Ample room of the shelf for 
you to sit comfortabl 
Only £59.95 


FLOPPY DISCS. 
idges £5.75 cach or £25.95 lor 

514" Discs--with full 5 year warranty + free plastic brary case 

S/S8/D £19.95 for 10 

S/S D/D £23.95 for 10 $/S 80 Track £29.00 for 10 
D/SD/D £26.95 for 10 D/S 80 Track 31.98 for 10 


S/SS/D £21.50, S/SD/D £28.50, D/SD/D £29.95, 


GOVERNMENT & EDUCATION DISCOUNTS GIVEN. 
QUANTITY DISCOUNTS GIVEN. DEALER ENQUIRI 


OPUS SUPPLIES LTD. 
158 Camberwell Road, London SES OEE 


INvIT 


Opening hours:9.00-6.00 Monday-Friday, EST 01.701 8668 
9.00.1 30pm. Saturday C2 01703 6135, 

STOP PRESS 

Various Opus products are available from WHSmith, Spectrum and 


ALL ITEMS ARE GUARANTEED FOR 12 MONTHS AND ARE 
‘SUITABLE FOR USE WITH BBC AND OTHER LEADING MIC! 


ilwiog: (ALL PRICES INCLUDE VAT & CARRIAGE.) 


- US. 


ca 
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AND NOW - FOR BBC OWNERS - SOMETHING COMPLETELY DIFFERENT 


ros BYTE DRIVE 500 
| BOOSTS THE BEEB! 


ITL's Byte Drive 500 3’ FD.D. has 
already done wonders for Oric. Now 
for BBC Model B (with D.FS.) we can 
offer a proven system consisting of: 
> DRIVE UNIT > INTERFACE CABLE 

3 ZAP SOFTWARE PACKAGE > MANUAL 


All at an introductory price of 


£190 van 


CONTACT YOUR LOCAL PERSONAL COMPUTER 
RETAILER, SUPPLIES NOW BEING DELIVERED TO 
U.K. & EUROPE. IN CASE OF DIFFICULTY CONTACT: 


ITL Kathmill Ltd 

The Old Courthouse, New Road, 
Chatham, Kent ME4 4QJ. 
Tel: 0634 409433 


"® Micio Computer Disiks 


Nae 
ony 


Computer supplies for the end-user 


LOWEST PRICES FOR HIGHEST QUALITY PRODUCTS 
maxell FLOPPY DISKS prices from £22.50 per box 
Dysan. FLOPPY DISKS prices from £22.50 per box 
MEMOREX FLOPPY DISKS prices from £20.50 per box 


Ribbons (over 50 varieties in stock) 
Multistrike High Capacity Ribbons £1.95 each!! 
Diablo/Qume Daisywheels only £3.95 each!! 


NO MIDDLE MEN! NO FRILLS! STRAIGHT FROM THE WAREHOUSE! 


0990 23002/3 


M.C.D. LTD WILBURN HOUSE, LONDON RD, SUNNINGDALE, BERKS SLS0ER 
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Jo novice micro owners, 
the new generation of 
packages that help design 


games are a godsend—the 
chore of having to learn Basic 
before you can use your com- 
puter to its fullest potential can 
be a real stumbling block. 
HURG, from the Australian 
software company Melbourne 
House, takes the genre a step 
forward. 

Unlike some of the previous 
attempts, HURG (High level 
User friendly Real-time 
Games designer), for the 48K 
Spectrum, tries to free the pro- 
grammer of the restrictions of 
the old chestnut themes (Space 
Invaders, Defender, and so on) 
and offers a package which 
makes almost anything poss- 
ible. This might sound ambi- 
tious, but Melbourne House 
has carried it off quite well 

It is misleading to refer to 
HURG as a programmer's 
tool, as there is absolutely no 
programming involved, All the 
HURGist has to do is flick 
through the program, menu by 
menu, selecting —_various 
options to make up the game. 
However, some programming 
might be necessary to design a 
background, which means 
using Basic, or a commercial 
design package 

‘The HURG user is never 
eft short of menus and 
options, One menu, the player 
object table, has nine options 
alone. The player/object table 
is one of the most important, as 
it gives access to the shape gen. 
erator for all the characters that 
will appear in the game. 

The size of the player's 
figure can range between a 
character 4.x 2 and 1 x 1 
squares, and can take any of the 
eight colours available on the 
Spectrum. Before designing a 
character, the user is asked if 
the same character is to be used 
in each direction, and if not, is 
there going to be any anima- 
tion. If the same character is 
used in each direction, a total of 
eight different positions can be 
composed to form a complex 
movement. On the other hand, 
when a different design is used 
in each direction, two figures 
are used per movement. 
Although this only gives a 
simple movement, it can still 
be quite effective 

After designing a character 
for the player, the object menu 
is entered and the same done 
for the ‘aliens’ and other nas- 
ties. This is the same as the 
player menu with the excep- 
tion of an option to design a 
user defined path for the aliens. 
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DESIGNER ONE OF THE BEST ‘S FIELD: 
WE FIND OUT. 


Inan arcade game the mov 
ment of the aliens should be 
made as unpredictable as poss- 
ible to sustain interest, and 
HURG has a very clever 
system to do this. A movement 
table that refers to the aliens 
lets the designer give each 
direction a weighting, or ra 
that will determine how likely a 
character is to move in any one 
direction. Paths can also be d 
fined for a bullet, and a jump 
path for the player’s character. 
Both of these are executed 
during play by pushing the fire 
button on the joystick, ora key, 
depending on which is being 
used. 

As well as a weighting 
system for alien movements 
HURG has a powerful colli- 
sion table (shown above) which 
can be used for both player and 
object characters. The table 
consists of an 8 x 8 grid with 
each column representing a 
different colour. Along the top 
of the grid are all the possible 
PAPER colours, whilst all the 
INK ones are down the right 
hand side. Symbols at the top 
right of the table denote such 
things as EAT, NO GO, GO and 
CRASH. By placing these on 
different INK/PAPER combi- 


nations it is possible to say 
what will happen when the 
colour combination occurs, As 
there are 64 different positions 
on the grid, every INK/PAPER 
combination is available. 

Various other embellish- 
ments can be added to make a 
game more exciting. These 
include the boundaries within 
which a player and object can 
move, where _ pre-defined 
explosions will take place and 
the existence of a player or 
object. At each stage of the 
design it is best to SAVE any 
data using the SAVE SHAPE 
DATA facility in the menus, 
because creating good charac- 
ters can take some time. 

While trying to design a 
game, we took advantage of a 
PLAY game option in the main 
menu. With this the game can 
be played at any point through- 
out its development. In most of 
the cases we used it, the game 
did not perform the way it was 
supposed to; this could be 
more due to bad design on our 
part rather than HURG itself, 
but whatever, it shows that it is 
not as easy to use as it is said to 
be. Sometimes the result was 
different coloured characters 
moving randomly around the 


UPGRADE 


screen making absolutely no 
senseatall. 

Like some of the other games 
designer packages looked at in 
the January °84 issue of Com- 
puter Answers, HURG has 
some drawbacks that stop it 
being the perfect program. 
Where HURG is lacking 
compared to Quicksilva’s 
Games Designer—is in the ex- 
clusion of a sound editor. In 
Games Designer sounds could 
be changed by moving slide 
controls displayed on screen, 
which made it very ea 

The other shortcoming is 
the lack of a facility to design 
backgrounds; though —_the 
manual says this can be done 
through Basic and LOADed into 
a game —however, if you have 
ever tried to do screen designs 
using Sinclair graphics com- 
mands, you will know just how 
time consuming it can be. Mel- 
bourne House mention that 
they produce a design package 
called Melbourne Draw (si 
Computer Answers April '84 
issue) - another £8.95 to pay 

Melbourne House hopes 
HURG will appeal to a large 
number of newcomers to com- 
puting who bought micros for 
Christmas, and want to write 
their own games without 
having to go to the trouble of 
learning Basic, HURG cer- 
tainly provides this facility - 
but don’t believe a game can be 
designed within minutes as the 
adverts suggest. However, 
compared to designing a game 
in Basic, from scratch, the time 
isvery short, 

If HURG had come out 
before Christmas it would have 
been a sure-fire winner, but 
because of the launch of Game 
Designer it will not rise to soft- 

are ‘super stardom’ as 
quickly as it might have. Of 
the two packages, we would 
recommend HURG because of 
the greater variety it allows. 
There is also the added bonus 
of being able to sell any games 
written using HURG, though 
these would be confined to 
other people with the package, 
as it must be used as the master 
program. 

By Steve Applebaum, staff 
writer. 


y to use, 


HURG is priced £14.95 (inc. 
VAT) and available from: 
Melbourne House, 

Castle Yard House, 

Castle Yard, 


mond TW10 6TF. 
Tet: (01) 940 6064. 23 
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~ MOTOROLA - THE 
CHALLENGING CHIP 


WHY HAS THE 68008 PROCESSOR AROUSED SUCH INTEREST? 


WE LOO} 


jontroversy is common in the computer 

world but rarely over the technical specs of 

Ja microchip: Motorola staff call it an 8-bit 
chip, Sinclair calls it a 32 bit chip, Motorola’s data 
manuals refer to it as one of a family of 16 bit chips, 
and one journalist described it as a ‘32 bit stomach 
with an 8 bit mouth’! 

‘The 68008 is one in a family of microprocessors ~ 
the others are the 68000, the 68010 and 68020. The 
picture on the opposite page shows a blown-up pic- 
ture of the 68000, so called because it contains over 
68,000 effective components. The use of the 68008 
in Sinclair's new QL and the 68000 in the Apple 
Macintosh has given this family a terrific boost 
some other manufacturers are no doubt now think- 
ing twice about sticking to the Intel 8088, the chip 
elevated to the fore by its use in the IBM PC. 

The 68000 is known to be more popular with pro- 
grammers than almost any other processor, so here 


Fig. 1 (below) shows a | is an overview of some of the features it offers, and 
‘model of the M68008's | some insight into this 8/16/32 bit confusion. 


register set, one of its most 
impressive features. 


First the question of compatibility: the 68000 
series, although showing some resemblance to the 
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‘6800 series, is not compatible to any former chip 
produced by Motorola. Making this upward com- 
patibility would mean making compromises in the 
design, which would affect the performance and the 
‘cleanness’ of the new instruction set, This is some 
thing Motorola has been anxious to avoid. 

However, compatibility within the family is 
maintained. The 68000 and 68008 have identical 
instruction sets, and programs written on one pro- 
cessor will run on the other. ‘The 68010 has a few 
more instructions than these two, but will run pro- 
grams produced on them. Likewise, the 68020 will 
run code from all the other three, but again some 
more instructions have been added. At the moment 
only the 68000 and 68008 are available (to exclusive 
customers, that is), the other two will only begin to 
appear towards the end of 1984, 

Only the 68020 is a full 32-bit processor. That is, 
supporting both 32 bit internal registers and a 32- 
bit data bus. This chip will not first appear in a 
micro, although Motorola does anticipate there will 
come a time when it will. Considering that it will 
support such things as virtual memory and run at 
around 16MHz, the good old 6502 and Z80 are 
going to appear positively prehistoric. Virtual 
memory, by the way, isa system that allows the user 
to play with a memory that appears ‘virtually’ enor- 
mous (that is, a great deal bigger than the actual 
physical memory size); but back to the present 

The main difference between the 68008 and 
£68000 is that the former has an 8-bit data bus and 
the latter a 16-bit data bus. Both have 20-bit 
address buses. A 20-bit address bus means that the 
processor can directly access (without any paging, 
segmentation, bank switching or anything compli 
cated) one Megabyte of memory. Why one mega- 
byte? Because 20 address lines means that the 
number of discernible addresses is 2 to the power of 
20, which equals 1,048,576 bytes. So the processor 
uses the address bus to tell the memory which 
location it wants to read from, and, after a very short 
period of time, the contents of that address will 
appear on the data bus. ‘The significance of having 
only an 8-bit data bus is simply that long instruc: 
tions and data take several accesses before it all 
arrives at the processor. For example, a 32-bit 
number will take 4 accesses by the 68008 (8 bit bus), 
2 by the 68000 (16 bit bus) and only one by the 
68020. Data is divided into five categories: a bit, a 
BCD digit (4 bits), a byte, a word (16 bits) and long 
words (32 bits). The 68008 will, therefore, ‘slow 
down’ if a lot of word or long word data manipu- 
lation is done. As instructions also have co be 
fetched from memory, long instructions will also be 
less efficient than short ones, 

The advantage to a manufacturer of using the 
68008 is one of size and cost. The chip is smaller 
than the other three, and requires simpler and 
cheaper circuitry to handle its 8-bit ‘mouth’. The 
cost saving is partly because most currently ayail- 
able TTL chips (the ones that surround the pro- 
cessor chips) are designed for 8-bit systems. 

Fig 1 shows a programmer’s model of the chip. 
6502 or Z80 programmers will no doubt be gloating 
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An englarged photograph 
of the Motorola 68008 
chip ~s0 called because it 
contains 68,000 effective 
components. 


| 
| over the number of registers (well ifthey'renotthey Jong instructions and long words are used, this 


around a half to one million. 


the 68008 would 


should be). The more registers you've got to play figure would 


with, the easier it is to writ 
grams. Like bytes of main me 

A register isa that resides in the pro: 
cessor. The 6502 has only three 8-bit data register 
and the 
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two of these is limited, This me 
single 8-bit register that has to d 
work, It also means data has to be ¢ 
| into the processor and stored back in 
| This is where the 68000 really scores 
single important register (which on 8-bit pi 
| is called the accumulator), almost all of the i 
tion set can manipulate the eight dat 
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seven address registers can be used to 


addresses or software stack pointers and si 
| info. This sort of flexibility means a lot to sy Branch Conditionally 
and assembly language programmers, by sayin Bit Test ond Chonge 
vast amount of tedious has: 8h Test ond Clear 


Another big plus is that there is Branch Always 
tion codes to remember. As there are few spe 
cases, and many different ways of combining cc 
mands with their parameters to addres: 


Bit Test ond Ser 
Branch to Subroutine 
Bi 


memory; there are, in fact, many th Check Register Against Bounds 


ably millions) of different possible commands lear Operand 
processor. Fig 2 shows the 56 instructic Compare 
such nice things as 32-bit multiply and divide, bi SRA TE 


testing and multiple moving of registers. These are TOS CORR nen PS I 


not in themselves unique, it is the flexibility with 
Which they can be used thatis attractive 

An often quoted, and important, specificati 
a process k speed 1MHz, 4MHz 
whatever, The number of instructions perf 
per second is directly proportic 
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his specd; for example, most micro-instruction Psy sate ae 
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running at 1 MHz, the number of in EA Load Effective Address 
tions executed per second is usually betw Link Stock 


300,000. 
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14 500,000. The 68008 on the Sinclair QL 
runs at 7.5MHz, although the chip itself is capable 
of working up to around 10-12MHz. This will 
mean that several million instructions c e 
cuted in a second, We say ‘could” because if a lot c 
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Move Multiple Registers 


68008 instruction set 
continues overleat. = 
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‘maximise use of all the internal registers; for 
example, if a 32-bit number needed to be 


temporarily stored, it would be quicker to bung it 
in, say, anaddress register,rather thansaveitto RAM. 5 
However, it is important to note that a program cou 
runningon the QL at 7.5MHz could run even faster s 
than 7.5 times the speed of an (algorithmically) 
identical program on a IMHz 6502 micro. This is / MOVEP Move Peripheral Data 
because fewer lines of 68000 code would be | MULS 
required to perform the same task as the equivalent | _ MULU 
6502 program. So, in addition to the 7.5 clockspeed | —ygcp 
advantage, the 68000 should require only one half | j\eq ee 
legate 
toone third of the number of lines of code, or: ORO 
‘This would mean that the QL has an execution | {joy Ont omolenen 
speed advantage over the 2MHz 6502 BBC of any- emerenen 
thing.from two to 10 times. The register lspout of | OR Logicol Or =e 
the 6502 looks very sparse in comparison with Fig. [— pea Push Effective Address 
Whereas the QL will be competing against 6502 | 
machines (such as the BBC, Atari and Commo- | RESET Reve CETL DECRG, 
dore), the Apple Mac will be competing against the ROU Ratote Lat without Extend 
IBM PC and the vast range of boring compatibles | POR NC peak 
currently appearing, all using the Intel 8086/8088 | ROXt ee ile 
processors. In this competition there is no clock | ROX® peso era care 
speed advantage to the Apple's 68000, as the Intel | RTE igus oe eesercce 
chips are quite capable of working up to 1OMHz, so | TR Ronenetd Lever: 
a speed comparison has to be based on the efficiency |_RTS ws —— 
of the instruction sets. For a true application, the | $8CD Subtract Decimal with Extend 
68000 in the Apple is likely to run an equivalent | Scc Set Conditional 
program up to twice as fast as the IBM PC, this | STOP Stop 
speed advantage being possible because both fewer | SUB Subtract 
lines of code would be required and the 68000 | SWAP Swap Dato Register Halves 
instructions are slightly more efficient. ifs # Operon: 4 
Bur to end by quoting a press release from | Tep bales hd 
Motorola (nor Sinclair), ‘the performance of the iertion 
M8008 is higher than any 8-bit microprocessor. | TeA"¥ — Trep.on Overflo 
and superior to several 16-bit microprocessors';no, | — _ 
32-bit power is not yet available in the home UNUK Unlink 
By Dr Peter Turcan, technical editor. 
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* 100k storage for 40 tracks, single 
sided disc drive. 

* Support two 40, 80 track, single or 
double sided drive. 


* Disc operating system in ROM. 
* Password protected. 
* Occupies only the top 1k RAM space. 


* Duplicated Spectrum connector is | * BASIC programs can be merged 
provided. £85 excluding VAT + £1 p&p. 


40 track, single sided drive box with PSU 
(BBC compatible) 
£185 excluding VAT + £5 p&p 


Technology Research Ltd., 356 Westmount Road, London SE9 1NW 
Tel: 01-856 8408 


Please send me. 


To: TECHNOLOGY RESEARCH LTD 


356 WESTMOUNT ROAD Lenclose 
LONDON SE9 1NW ae 
ADDRESS. 
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A COMPLETE PACKAGE - ALL THIS mm £499! 
* BOK RAM (Exp to 144K) 
* Full Stroke Keyboard 

* 256K Data Storage Unit 

* Daisywheel Printer 

* Built-in Word Processing 

* Buck Rogers Arcade Game 
* Colecovision Compatible 


| QUITE SIMPLY - VALUE FOR MONEY! 
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MEMORY CONSOLE & D; 


DAISYWHEEL PRINTER. 


‘a: SILICA SHOP LTO, Dept CA 0584, 1-4 The Mews, Hatherley Roa 
Sidcup. Kent. DA14 40X Telephone: 01-309 1111 or 01-301 1111 
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mn ‘on Golecovision/Adam 
Computer 


£499 inc VAT 
£998 inc VAT 


5s / Barclaycard/Visa/AmEx/Diners Club 
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In keeping with a 
long tradition of producing 
fine quality dot matrix printers, 


Epson have now launched their 
new flagship. The LQ-1500 is anew 
breed of printer, that will give you 
the best of both worlds. A dot matrix 
printer, although capable of 200 
CPS in draft mode, can be set to 
produce letter quality at 66 CPS by 
ing a switch. 

all Epson products, versa- 
tility has been a primary considera- 
tion of the LQ-1500, incorporating 
friction feed as standard with 
optional tractor and hopper feed 
and a carriage width of a full 15' 

You now have at your fin 


all the advantages of a 
daisywheel machine, in terms of 
quality, together with the added 
benefits of condensed or enlarged 
characters and proportional 
spacing, plus very high speed when 
set to operate in draft form. 
Having superb graphics capa- 
bilities and optional 8-bit parallel 
(Centronics) RS 232 and 1EEE 
interfaces, the LQ-1500 has taken 


its rightful place at 
the head of the Epson 
fleet of fine dot matrix 
printers. 

Epson have been leading the 
field in the design and production of 
printers for many years. Printers 
that are now successfully operating 
in all kinds of business environ- 
ments, like the ever popular RX-80 
and FX-80. With speeds of 100 CPS 
and 160 CPS respectively, dot 
addressable graphics and optional 
tractor feed available on the 
FX model, these two machines 
are extremely reliable and widely 
used. 

The RX-80F/T has the same 


The Fleet 


advanced features as the RX-80 
but having both friction and tractor 
feed as standard, it's a totally versa~ 
tile machine ata thoroughly realistic 
price. 

With an ever watchful eye onthe 
changing face of the printer market, 
Epson have identified a growing 
need for a high speed printer with 
the ability to accept wider paper. 
Thus was born the FX-100, again 
including all the advantages of its 
predecessors 

Epson are always looking for 
ways to improve products, a policy 
which has kept us one step ahead 
during a lifetime of being the first 
name in printers. 


Fill in the coupon now to find out 
which member of the Epson 
printer family meets your 
requirements. 


Extraordinary product. 
Exceptional qu: 
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FOR BATTLESHIPS — OUR COMPU 


Bi: has been a pen-and-paper stalwart 


for years—but here's how all you Vic 20 
owners can pass those rainy afternoons play- 
ing the game on your steaming micros. 

Part of the design of the Vic allows the user port 
to be configured as an RS232 serial communi- 
cations port, which is normally used to connect a 
printer or a modem. Under these conditions it is 
necessary to use an interface to convert the Vic's 
signal voltages, 0 and 5V to the RS232 standard 
voltages, — 12 and + 12v. However, if all you want 
to do is to connect two Vics together, then a short 
piece of cable is really all you need. Having done 
this you have the ideal set up for Bateleships. The 
game is intended to run on two Vics (with at least a 
3K expansion), but will also run on a 64 (although 
the screen messages nced tidying up a little 

“The principle of the game is quite simple: the two 
players each have a Vic linked by a cable and 
arranged so that they cannot see each other’s screen. 
Each player has a number of ships (in this game he 
hhas one aircraft carrier, two destroyers and three 
frigates) arranged over a square battle area, and he 
hhas ro guess the locations of his opponent's ships 
before his own are destroyed, 

‘An aircraft carrier covers four squares, a des- 
troyer two and a frigate only one. The battle area is 
divided into 9x 9 squares, each of which has a co- 
ordinate to identify it. The top row are Al, B1, Cl 
to II, the next row are A2, B2, C2 to 12 down to the 
bottom row A9 to 19. 

Each player first of all sets up his own ships, then 
when both are ready, they take it in turns to shoot 
at each other’s ships by typing in the co-ordinates of 
a square where they think a ship may be lurking. 
‘After a player has made a shot, the screen tells him 
whether he has scored @ hit or not, and the square he 
shot at is changed to reverse video on his screen, so 
that he knows which squares he has already tried. In 
order to keep the size of the game down, some 


GOT TWO VICS AND A SPARE FRIEND? THEN YOU'RE READY TO SET S, 
TER VERSION O 


All 


F THE TRADITIONAL GAME 


should make sure that the squares forming your air- 
craft carrier lic ina straight line, and the two players 
must take itin turns to fire. 

It takes four hits (one on each of the relevant 
squares) to sink an aircraft carrier, two for a des- 
troyer and only one for a frigate. The first player to 
sinkall his opponent's ships has won the battle. 

Before you can commence battle you need a cable 
to connect the two user ports together~Fig. 1 
shows the connections required, You should be able 
to get all the bits from your Commodore dealer, 
who will also make the cable up for you if you are 
not an expert at soldering. The cable itself should 
be proper computer-quality screened cable or 
ribbon cable and should not be too long (six fect is 
probably the maximum) and it should be kept well 
Clear of mains leads, and TV/monitors. Fig. 2 shows 
the listing of the program, If you are running on a 
small Vic you should leave out subroutine 31000, 
which explains how to play the game. 

Line 100 opens the channel to the RS232 port, 
and lines 110 to 130 set up a few variables; lines 
1000 to 1080 give the introductory dialogue, and 
ask if you need instructions on how to play; lines 
1100 to 1110 put the battle area on the screen, and 
lines 1120 and 1130 prompt for a ship type (A, D or 
F). Depending on which ship was selected, the pro- 
gram jumps to 1300, 1500 or 1700 to enter the co- 
ordinates of each square for the ship. (Owners of 
64s and large Vics may care to put some extra code 
in here to stop people cheating and spreading their 
aircraft carrier all over the screen instead of on four 
adjacent squares). As each square is entered, an ‘A’, 
‘D’ or ‘F’ is put into the corresponding element of 
the array BFS). (The symbol ‘(,)' is our convention 
for referring toa two dimensional array 

Lines 2000 to 2020 check whether the setting up 
phase is complete, Line 2140 is quite interesting: 
because we are not using a true RS232 link, it is 
possible thet once you had opened the channel, 
some garbage will come down the line before the 


things are left to the honour of the players. You 
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other station is ready to transmit, if so, the RS232 
software will think that there is a half-assembled 
character in the buffer, and will give a framing error 
‘when the real first character appears. 2140 tests to 
is happened, and if so, a GET)/1 clears the 
will show an error after this, but that 
does not bother us. 

‘The game proper starts at 2200, which prompts 
the player for the co-ordinates of the square he 
wishes to attack, and line 2210 starts the cursor 
flashing. Line 2220 tests if a key has been pressed; 
if'so, the player is making an attacking move and the 
program jumps to 2260. Line 2230 tests if the 
enemy has fired a shot, If not the program loops 
back to 2220, Ifa shot has been fired, X€ contains the 
X co-ordinate of the square under attack and line 
2240 gets the Y co-ordinate, Line 2250 stops the 
cursor flashing and the program jumps to line 3000. 

Ifthe player is keying the co-ordinates of a square 
he wishes to attack, the program comes to line 2260, 
which inputs the co-ordinates, Line 2270 sends 
them to the other computer, and line 2280 waits for 
a message to come back giving the result of the shot. 
If C$ is ‘M’, then the shot missed; if “H’, then a hit 
was scored. A ‘W’ means that all the other ships 
have been lost and the player has won. Lines 2310 
and 2320 tell the player whether he has hit or 
missed, and lines 2330 and 2340 change the square 
on his screen to reverse video so that he knows that 
he has already attacked that square, The array 
‘A%(,) normally contains zeros; a — 1 in an element 
‘means that the corresponding square has already 
been fired at, and subroutine 36000, which displays 
a character in that square on the screen, will print in 
reverse video. 

‘When the enemy fires a shot, the program comes 
1 line 3000, which determines whether a ship has 
been hit or not. If a ship is hit, that square on the 
sereen is blanked out, and the corresponding 
clement in the array BFS(,) changed toa blank by line 
3010. Line 3020 decrements ‘N, the count of the 
number of squares left, and if it is zero it tells the 
player that he has lost the game, and sends a ‘W" 
back to the other computer to tell it that it has won. 
Ifa hit or a miss has been scored, then an ‘H’ or ‘M° 
respectively is sent back. 

‘The program contains a number of subroutines. 
30000 displays the battle area on the screen; 31000 
gives the instructions on how to play. Subroutine 
33000 starts the cursor flashing, waits for a key to be 
pressed and then turns the cursor off and displays 
the character on the screen. The key pressed is 


returned in AS, Subroutine 34000 inputs the coordi- 
nates of a square, verifies that they are legal, and 
puts them into X$ and Y$. Subroutine 35000 tests if 
@ square is occupied by looking at the relevant 
element in BF%(,). Subroutine 36000 puts a new 
character into an element of BFS) and displays the 
character in that square on the screen, If the square 
has already been shot at by the player, then the cor- 
responding element of A%(.) will be set, and the 
character is displayed on. the screen”in reverse 
video, Subroutine 41000 displays a message on the 
bottom line of the screen. 

Now you know how it all works, you're ready to 
have fun playing—and maybe tinkering with -the 
Battleships program, which is overleaf on page 33 
By Chris Preston, a computer programmer. 
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User Port Pinout (see page 
152 of the Owners 
Menval). 
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s most ZX Spectrum owners are likely to be 

versed only in Basic, exploiting the 

machine's nifty abilities to handle user-de- 
fined graphics can be limited. 

‘The two programs in this article enable you to 
draw hi-res pictures, any size, anywhere on the 
screen, almost instantaneously, during the running 
of your Basic programs. You can achieve cartoon 
animation, using Basic only, with no knowledge of 
machine-code. 

‘There are two ways of drawing detailed pictures 
using Basic: the first way is to use a sequence of 
PLOT, DRAW and similar commands—a good 
method for drawing boxes, circles, buildings and so 
on, but not for anything more complex. The second 
way of drawing detailed pictures in Basic is to use 
UDG characters. 

‘To draw a whole car two characters high and 

three characters long, you need 2x3=6 UDG 
characters. This involves working out 48 numbers 
(6 characters «8 lines per character=48), You 
could either define one UDG six times, or to gain 
more speed, use six UDG characters, but you still 
need to keep changing the UDGs, as there are only 
21 altogether, and this is enough for only three car- 
sized pictures. 
0 if you want to use Basic commands alone to 
draw detailed pictures there are two problems —dif- 
3d slowness. The two programs, GR3 and 
which we will be looking at, make the 
drawing of detailed pictures much easier and 
quicker. 

‘The techniques are intended for the 48K Spec- 
trum, but you can apply it to the 16K Spectrum if 
you replace all occurrences of 50000 with 29000, 
‘and replace 50001 with 29001. Also, type in the 16K 
version of the program GR3MAKER (Fig. 7), not 
the 48K version (Fig. 8). Both versions are listed at 
the end of the article. The program STORE (Fig. 9) 
is suitable for the 16K and 48K Spectrum, 


GR3MAKER is a Basic program which makes a 
machine code program when you run it called GR3. 
GR3 is a subroutine to accompany your own Basic 
program. GR3 draws a picture any size from 1 * 1 
characters up to the full screen of 32x 24 charac- 
ters, almost instantaneously, whenever it is called. 
STORE isa Basic program which you use to trans- 
fer your drawings from paper to computer memory. 
Once you have stored these drawings, save them on 


_ ANIMATION 


> THE 


tape. GR3 
uses the 
picture data 
generated 
using 
STOREw 
display the 
picture on the 
screen. 

Your Basic 
Program now occupies part of the computer's 
memory. In another part goes GR3, and in another 
goes the data for the drawings. 

During the running of the Basic program, use 
GR3 and the data 
to draw pictures 
almost — instanta- 
neously on the TV 
screen. To begin 
with make a 
design of your 
graphic on paper. 
Use 8™8 grid 
paper, not 10% 10 
like ordinary 
graph paper (an 
example is shown 
in Fig. 1) 

Now it’s time to 
fit the program components in memory. Type 
CLEAR 50000, Now everything above address 50000 
is safe from being overwritten by a Basic program 
which fits below 50000. GR3 and the pictures fit 
above 50000. GR3 consists of 75 numbers, and each 
occupies one address. The addresses are 65280- 
65354. When you run GR3MAKER, it pokes the 75 
numbers into these addresses to make GR3. The 
pictures consist of lots of numbers, each between 0 
and 255, and each occupying one address. The 
addresses are 50001 onwards. Between RAMTOP 
(60000) and the start of GR3, there are 65279 minus 
50000= 15279 spare addresses which can be used 
for pictures. The programs STORE pokes the 
numbers for a picture into addresses 5000! on- 
wards. The car illustrated in Fig. 1 occupies 48 
addresses. You cannot have GR3MAKER and STORE 
in memory at the same time, so you use them one 
after the other. 

GR3 works in the following way: suppose you 
have a 23 characters drawing of a car stored in 
memory in addresses 5000! onwards, and GR3 is 
also in memory. You cannot see the car, but if you 
write a few lines of Basic and call the subroutine 
GR3, it will copy the 48 numbers which define the 
ar into another part of memory, the screen-display 
area of memory, and you will be able to see the car. 
‘This is because the screen-display area of memory 
is scanned 50 times a second by the computer to 
create the TV display, so when you see the car, you 
are just looking at 48 numbers which were pre- 
viously not visible because they were elsewhere in 
memory. If the rest of the screen is blank, you are 
looking at 48 numbers which define the car, and 
6096 number zeros. The procedure for using GR3 
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Fig. 1 (left) shows a 
preliminary grid design of 
‘car graphic 


\ 

\ 
- fers 

{ 
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Fig. 6 (above) shows an 
enimated sequence taken 
from the ‘Giant's Dinner’ 
package. 

Animation for all the 
family? The picture left 
shows o still produced by 
the package ‘Cartoon 
Animation’, which 
‘employs many of the 
techniques mentioned 
here. 
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RAMTOP is set 
te 50000 


7Srumbers 
POKEhere f° 
by GRaMaKeR 


and STORE are shown in Fig. 2. 
Remember that you could include 
GR3MAKER inalarger Basic program of your own, 
as in stage 6 in Fig. 2. Alternatively, once you have 
GR3 in memory, save it onto tape using the com- 
mand: SAVE "GR3" CODE 65280,75, When you want it 
back in memory after the computer has been switched 
offand on, use the command: LOAD "* CODE 

To use STORE to store your pictures, type 
‘CLEAR 50000, type LOAD “STORE”, then RUN. When 
asked for the start address, type 50001 (then ENTER) 
Specify the length (L.) and height (H) of your pic- 
ture, You are now provided with agrid L characters 
long and H characters high. Altogether there are 
L.* H character locations or ‘squares’. Choose one 
of these using the direction keys, then press S when 
you have selected one. This square is magnified 64 
times, and drawn as a large square (blank at this 
stage) to the left of the grid. Fill in each line at a time 
(8 lines altogether). Press B for a black line, W for 
a white line (strictly speaking ‘ink’ not ‘black’, and 
‘paper’ not ‘white’). Press R for a repeat of the pre- 
vious line. Press I. for a unique line. If you press I. 
then you will have to make a unique line from 8 bits. 
Each bit can be black or white, so eight times you 


are asked to choose a white bit or a black bit. 

STORE provides you with one SAVE instruction 
for each drawing, which it writes on the screen for 
you to type in. Suppose the instructions for the first 
two drawings are: SAVE "NAME" CODE 50001, 48 and 
‘SAVE “NAME” CODE 50049, 8, You can save the pic- 
tures one after the other on tape using these SAVE 
instructions, or alternatively, you could save them. 
together using the line: SAVE "NAME" CODE 50001, 56 
Note that the individual lengths have been added 
together to give anew length of 56. 

When you type RUN, GRIMAKER will poke 75 
numbers into addresses 65280-65354, These 
numbers form the machine-code subroutine GR3, 
which has just been stored in computer memory. 

As well as making GR3, GRIMAKER includes a 
few lines of Basic to test it out, In ease you have not 
got a picture stored above RAMTOP at this stage, 
GRIMAKER draws ‘part of the computers brain’ 
(a section of ROM). To do this, GR3 is told that the 
start address of the picture is zero. At zero onwards 
is ROM memory, and ROM provides us with the 
Basic language. It consists of thousands of numbers 
between 0 and 255, When these are treated as data 
fora picture, we get a picture of ‘sand’. 


rove the 
pletwres 


STORE (a Basic program) STORE STORE 
Screen daplay ion Boy | Seen chpley 
ROM ROM ROM 
in ticete secon Sones poownieen 


Switch the computer on CLEAR 50000 
load STORE 


ting the line SAVE “NAME” CODE 50000, length 


or mote pictures above 
The cor hos a length of 48 


RUN RAMTOP 
(option: you can switch off the computer). 
4 5 6 
WOS WOG WS. 
GRI GAS GRE 
i= 
When this don 
is transferred 


GRIMAKER 
(a Batic program) 


tohere it 
becomes 
visible 


GRIMAKER program 


Screen display Screen display Screen display 
rom ROM ROM 
‘Switch on the computer LOAD on the pictures using the line ‘Add some Basie of your own to GRIMAKER 
CLEAR 50000 LOAD” " CODE to make your own Basie program, 
LOAD "GR3MAKER) (this stage can be omitted if you lett the A.ses B to transfer CoD; 


RUN 
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computer switched on between stoger 3 and 4). Bie subroutine; 


A.calls B whenever a picture needs drawing, 
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GR3 will draw your own picture as fast as it 
draws the sand. You could experiment by using dif 
ferent values for length, height, start address and so 
on. It is important that you do not draw below the 
bottom line of the screen. You can draw_as low as 
row 23 (there are 24 rows: 0-23 = 24), but no lower, 
or you will draw all over your Basic program. 

Ifyourun GR3MAKER, then type in the lines in 
Fig. 3, then type GOTO 120, you will see a demon- 
stration of the amazing speed with which the com- 
puter can manipulate 6144 numbers, which is the 
total number in the screen-display. You also see 
what happens when the computer uses its own 
screen-display as data for a picture 

To call GR3 during the Running of a Basic Pro- 
gram (in order to Draw a Picture) first provide it 
with the following information about the drawing, 
using the lines of Basic in Fig. 4 

Note that the address of the picture is split into 
two numbers called ‘highbyte’ and ‘lowbyte’; these 
can be worked out from the address as follows: 

LET HIGHBYTE = INT (ADDRESS/256) 
LETLOWBYTE = ADDRESS-HIGHBYTE*256 

To call GR3 after all this information has been 
Poked, use the command: LET M = USR 65280. 

Ifyou had a Basic program where line 283 was 283 
LET M=USR 65280, then when the program reaches 
line 283 it will draw a picture, and then go on to line 
284 in the Basic program (or the next higher line if 
there is no line 28. 

There are two Ways of achieving cartoon anima 
tion: the first is to move a picture around the screen; 
suppose you want to move a car from left to right: 
‘To the rear of the picture of the car include a 
column of blank squares, equal in height to the 
height of the car. Now poke the appropriate values 
for length, height, Y co-ordinate, highbyte, and 
lowbyte, then use the loop which starts at line 
in Fig. 5, t0 move the car. The blank squares erase 
the previous drawing. If you did not have the blank 
squares, you would end up with 20 rear ends of 
cars 

‘The second way of achieving cartoon animation 
is to draw different pictures at the same place. 


1 REM GROMAKER 16h VER 


50 DATA 7,645 
pata 
bara 
Dats 
DATA 
DATA 
pata 
pata 
Sa DATA 
57 bATA @ 
a pata 

1 DATA 
42 DATA 
43 DATA 
fa DATA 


Fowler Software sells a children’s game 
called Giant's Dinner. The program lines for 
the giant eating his dinner are: FOR |=! TO number 
of chews draw mouth 1; BEEP for chewing noise 
draw mouth 2; BEEP for chewing noise NEXT |. Fig. 
6 shows the giant and the two mouths plus all the 
other parts used to animate the giant. 

In next month’s issue of Computer Answers we'll 
be looking at how you can incorporate colour into 
these techniques. 

By Stephen Fowler, author of the Spectrum 
packages Graphics Subroutine, Draw 15 and 
Giant's Dinner. 


KE 65363,32: REN length 
REM height 


yte of picture addres: 


POKE 65364, lowbyte of addres: 
POKE 65361, height of picture har 
POKE 65360; ¥ dinates where th 

ORE 65359, X of picture appears 


WEN PRINT “ERROR IN DATA STATEMENTS 
2 REM H: 
REM LOW AD 


1 REM GRIMAKER 4a) VERSION. 
59 DATA 58,80, 255) 
51 DATA 

52 DATA 79,255, 124,80, 77 

DaTA 255,58, a0, 

DATA 24, 198,44) 
DATA 255,237,9) 
DATA 

DATs 
pata 
para 
DATA 
pata 
DATA 
DATA 
DATA 


Let Y= 
TO e5280+74 


THEN PRINT 
THEN STOP 
ENTER "3A8 
REM HIGH ADD 
REN LOW ADD. 
REN LENG 
REM HE 
REM ¥ ROW 
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top-left cor 
on the screen 


ters eq 3 


Fig. 3 contains the 
GR3Moker demo lines; 
Fig. 4 is the GR3 drawing 
information; Fig. 5 car 
‘moving routine. 


version of GRIMak 
4, the 48K version. 


Inthe nextissve of 
Computer Answers we 
will be looking at howto 
employ colour with the 
enimation techniques 
outlined ebove. 37 
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1 BORDER 5 
Fig. 9 (right) shows the full DINK Of PAPER 7: FLASH OF BRIGHT 0 
STORE listing. LET oKet 
3 LET As="122456787abcdeFoht sk1m" 
5 Ler Ze. 1 REN 52 blanks + 
6 LET ase" 1: REN 
7 PRINT “Press S to stert® 
SIF INEVS="5" THEN GO TO 424 
9 IF INFEYS0>"=" THEN 60 TO 8 
10 CLS + INPUT “Start address= 
{1 IF JosPEEK 25750+PEER THEN GO-TO 422 
12 INPUT "Height «upto 17) 
15 INPUT "Length (upeo 22)="8L 
14 LET DeLeHes 
15 FOR Meo TO H-t 
1e PRINT AIM, 1OFAS{1 TOL) 
17 NeXT 
18 LET Ynor LET x=10 
PRINT OVER 13 BRIGHT IsAT Y.KiCHRS 128 
GO SUB 300% PRINT "POS DRAW FINISH 
LET CesINnEVS 
Tr Ceeo"p" AND C¥CO"#* AND CHCO"a™ THEN GO TO 21 
THEN GO SUB 50 
THEN GO SUB 9 
THEN GO TO 4 
G0 SUB 300: PRINT “PRESS THE DIRECTION KEYS"*" 5 7 8"7**THEN 
Cer Be=INevs 
Shp peeve" AND BSCO"S* AND BRCO"E" AND BECO"7* AND BECING" THEN GO TO St 
Ss BEEP .1,0 
Sa IF B8="S" THEN RETURN 
Be LET BaVAL B® 
58 LET Yievs LET ki=X 
Go TF BeS THEN LET KimK-1 
G1 IF Bee THEN LET Viever 
62 IF Be? THEN LET Yiev-1 
63 IF BeG THEN LET Kinxet 
GS IF yic0 OR yi>(He1) OR W1¢10 OR W1>(L49) THEN GO TO 50 
Jo IF OF THEN PRINT BRIGHT OF OVER 1t PAPER BF INK BEAT ¥,XSCHR® 121 
71 LET Ok=t 
72 LET YeVie LET X=xt 
7a PRINT BRIGHT 17 OVER 11 PAPER G1 INK BAT ¥,x3CHR® 128 
76 GO TO Si 
90 FOR 1=0 TO 7: PORE 6549661,01 NEXT I 
31 PRINT AT 0,048 FOR Imo TO 7: PRINT PAPER 61D8: NEXT 1 
92 LET Peds (veLex-10) 08 
95 FOR 1-0 10 7 
$e 60 SUB 300: PRINT “BLACK WHITE LINE REPEAT 
ton 
39 TF Aeci*b” AND ABC“W" AND ASG>"I" AND ABC>"e" THEN GO TO 98 
THEN GO SUB 150 
THEN GO SUB 160 
THEN GO SUB 200 
108 IF Ate"r” THEN GO SUB 260 
108 POKE (USR "O"+t).¥ 
109 PORE (Fe) Vv 
110 PRINT AT YIASCHRE 160 
111 LET Okeo. 
112 NEXT Te RETURN 
150 LET ve2s5 
{52 PRINT PAPER OFAT 1,0508 
155 RETURN 
160 LET v=o 
162 PRINT AT 1,0%D8 
165 RETURN 
G0 SUB SOO: PRINT “1 FOR BLACK BIT"'"0 FOR WHITE BIT 
Let v=o 
FOR P=7 TO 0 STEP -1 
Let Es-INKEvs 
TF Eseo"i" AND E¥<>"0" THEN GO TO 204 
LET E=VAL Es 
BEEP .05,-E42 
TF NOT E THEN PRINT AT 1, (7-5 
TF E THEN PRINT PAPER OFAT 1, (7-P)3%" 
IF E THEN LET Vave2"P 
If NOT E THEN LET O=10002°F 
NEXT Ps RETURN 
FOR z=0 TO 7 
The programs in this Te ATR ((1-1),2))=56 THEN PRINT AT 1,28" * 
article are based on TF ATTR ({1-1),2))=0 THEN PRINT PAPER OAT 1,25 "X 
ove serene Soo PRINT AT 17,08, 
Graphics Subroutine, 302 FOR Mai TO St PRINT Z8 
Draw 15, and Giant's 305 NEXT A 
Dinner. Although Fowler 310 PRINT AT 17,088 RETURN 
Sidhvae heias Be 400 G0) sum 2004 PRINT SHETGHT= “iHi~ LENGTH “HL CADORESS OF ORAMINGS "1 
copyright on this article, 03 PRINT "(HIGHEYTE= “sHIGH: 
peu ars wiltomslo vbr 405 PRINT " LOWBYTE= "sJ-HIGHs2Se%") 
; PRINT “SAVE "*NANE"*CODE "3J3"."4D 
Uae Aparsn bahia PRINT “START NEXT DRAWING AT "i+D 
develop non-utility ene 
commercial programs of PRINT NO DRAWINGS BELOW RANTOP": STOP 
38 yoorown, || PRINT “DON’T USE CAPITALS": STOP 
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espite being rather unfashionable, the 

Dragon 32°s Motorola chip is a very sophis- 

ticated device, The 6809 chip offers the 
Dragon user more advanced Assembly program 
ming facilities than the popular 6502 or Z80 
processors 

At the assembly level the user has the oppor 
tunity to learn about the nature of their machine at 
a much more fundamental level; but before going 
‘on to explore its potential, let’s take a brief look at 
the history of the 6809, a bit of a curiosity in the 
hardware world. 

‘When the Dragon 32 was originally put together, 
the designers adopted the Motorola 6809, which 
was (and still is) an unfashionable processor. In 
many ways it was a bold step: while thes 
many software writers prepared to turn their hand 
to games writing for the predominant 6502 and Z80 
based machines, very few had even encountered the 
Motorola chip in domestic programming appli 
cations, 

Perhaps of greater importance, it was more lucra. 
tiveto adapt existing assembly programs to Z80 and 
(6502 based machines, such as the Spectrum and the 
Vic 20, than to translate their code to a significantly 
different — mi giving the 
machines. larger software base than the Dragon. 

This is not to say that there is anything wrong 
with the 6809 chip. It is hailed by some program- 
mers, academics and commercial systems designers 
alike as the best 8-bit microprocessor ever n 
keted. Given the processor's obvious respect, it is 
curious as to why the 6809 lost out in the home 
micro stakes, Essentially, it was simply a matter of 
timing: all the competitive chips had been firmly 
established long before the arrival of Motorola's 
offering. So what puts the Motorola device techni- 
cally head and shoulders above its rivals? 

Principally, it is the programming facilities 
directly available from the chip itself. The specifi 
cation is advanced: the assembly language is com 
posed of 59 basic instructions, which when given 
the complement of 10 addressing modes and 24 
indexed sub-modes bring the total number of 
instructions to a powerful 1,464. Combine this with 
two 8-bit and four 16-bit registers, plus a range of 
sophisticated device handling facilities and the 
6809 has the potential ro rival the performance of 
many 16-bit processors. Fig. I gives a programming 
model of the 6809. 

However, the Dragon’s performance does not 
actually match that of a 16-bit business machine, at 
least in terms of sheer speed. This is directly related 
tothe manner in which the resident Basic generates 
the 6809 assembly code during program execution. 
| Toexecute a Basic command, it first hasto be trans- 
| lated into a form the 6809 can understand (that is 
| 6809 assembly language or more precisely, a binary 
representation of the assembly code). Where the 
Basic is interpreted, as in the case of the Dragon, the 
command has to be translated every time it is exe- 
cutedclearly an inefficient process, especially 
wherea loop is involved. 

‘Moreover, because the interpreter never knows 
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roprocessor ~ thus 


THE HEART OF 
THE DRAGON 


WHAT ARE THE ADVANTAGES OF THE DRAGON'S MOTOROLA 6809 CHIP? 
HOW CANIT HELP YOU TO PROGRAM DIRECTLY IN ASSEMBLER? | 


what Basic command it is going to translate nex 
the resulting assembly code will naturally be ineffi- | 
ciently structured. The method of translation of | 
Basic is by no means unique to the Dragon, it is 
shared, together with the inherent problems, by 
almost every home micro. | 
By programming the Dragon directly in assem- | 
bly language you can by-pass the Basic interpre 
and in the process have the opportunity to harness 
much of the power not afforded in the Basic 


IBLE ACCUMULAT 


ACCUMULATOR 


GAROWARE STACK POINT 


NAM EXAMPLE 
* Define symbolic names for variables 
NUM EQU $64 NUM i 100 in hex 
TEN $0A TEN is 10 in hex 
HUN EQU $68 HUN 4s 100 in hex 
CNT1 EQU $7000 Declare locations for counters 
cNT2 EOU $7001 
STRT EQU $7100 Declare start addr of array 
® Assemby program starts here 
ORG $7002 Put program at addr $7001 
LDX STRT Load counter register with STRT 
LDA STEN Load ace A with TEN 
STA CNT1 Store TEN in count variable 
L1 LDA £HUN Load acc A with HUN 
STA CNT2 Store HUN in other count variable 
12 LDA ENUM Load acc A with number to be assigned 
STA 0,%+ Store NUM in element of array and Inc 
. increment counter regis 
CNT2 Decrement cNT2 
L2 Branch to © too 
CNT1 Decrement 
L1 Branch to L1 if CNT? © to 0 


Return 


MACE monitor 


PROGRAMMING 


Fig. 1 (left) gives a 
programming model of 
the Motorola 6809 chip; 
Fig. 2 (below) Assembly 
conversion program. 
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By programming the 
Dragon directly in 
Assembly language, you 
‘can by-pass the Basic 
interpreter, and in the 
process have the 
‘epportunity to harness 
much of the power not 
‘offorded in Basic. 
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Beginning to program assembler does not 
have to be as horrendous as you may imagine. 
‘The best introduction is to purchase an Assembler. 
This is a program similar to a compiler, which con- 
verts assembly language programs directly into 
binary form. Although it might seem that an 
Assembler seems just to mimic the Basic inter- 
preter, there are fundamental differences. The 
Assembler only translates the text of the assembly 
program once, and it is the programmer who struc- 
tures the code directly —not the assembler. 

‘We looked closely at one Assembler package in 
particular, the Mace editor/assembler/monitor 
(from Windrush Microsystems). This comprises an 
editor, for the creation of assembly programs, an 
Assembler to generate the machine instructions, 
and-a monitor for testing and debugging the pro- 
grams typed in (for more on editor/assembler pack- 
ages, see Computer Answers, January ’84 issue). 

MACE is ROM based, so as with any such pack- 
‘age, care should be taken when powering up the 
Dragon with the cartridge in place. After power on, 
you are grected by the familiar Basic copyright 
‘message on the VDU. To invoke Mace simply type: 
EXEC 49152 (which to us proved an eminently for- 
gettable number). You are then within the MACE 
editor command level, denoted by a ‘£’ prompt. At 
this level, an ‘I’ is typed and you start entering the 
text (lines of assembly code) of the program. After 
completing that task, pressing the BREAK key will 
return you to command level. 

In itself, the editor is not bad, offering string 
searches, line editing as well as the essential tape 
backup/retrieval. Once entered, you'll want to 
check the correctness or otherwise of the program. 
‘Typing ‘A’ will run the Assembler, attempting to 
translate your code into 6809 machine instructions. 
Any syntax errors will be picked up here. The error 
messages generated by the assembler can be fairly 
informative, if you know what they mean, but for 
the beginner they will be infuriatingly obscure ~ 
like any error message. 

Getting this far, the binary image of your code 
must be placed in the Dragon's memory; here your 
code is directly accessible to the 6809 for summary 
execution! The "Am" command achieves this. 

Now the painful part begins: running the pro- 
gram is the only way to find out if your code has the 
desired effect. Unfortunately, the 6809 always does 
exactly what you tell it, and in assembly code you 
can tell it to do almost anything. Nevertheless, the 
MACE monitor allows the user to run their pro- 
gram ina fairly fault tolerant environment, and look 
closely at how the 6809 and memory are affected by 
the program, 

‘Typing M at editor command level gets you into 
the monitor. Once in, typing J plus the start address 
of your program, starts the 6809 running. In the 
monitor, two of the most valuable debugging tools 
are the V and B commands. V allows you to look at 
a block of memory, the contents of which are dis- 
played in both ASCII and hexadecimal (numbers 
to the base 16) notation, so if you think some vari- 
able should contain the character A after a program 
run, this can be easily verified. The memory 
location will be displayed as: 41 and A. The B com- 
mand is often used in conjunction with V. When an 
area of the program is suspect, a break point can be 
set to stop the program in mid-execution, whilst 
preserving the values of all variables and registers 
for inspection. 

‘As with any language, assembly is no exception 
when it comes to iron out the bugs; it can be diffi- 
cult. One point to note, however, is very few higher 
order languages such as Basic and Pascal offer such 
advanced interactive debugging facilities when 


based on ahome micro. 

A nice touch to the MACE package is the in- 
clusion of a hexadecimal calculator, which would 
certainly become invaluable to the beginner and 
much appreciated by a dedicated assembly hack. 

‘Now let’s move on to the assembly language it- 
self. Assembly statements are comprised of four 
fields, namely: LABEL, OPERATOR, OPERAND and COM. 
MENT. A typical statement might be: LI LDA NUM 
[Load accumulator A with NUM]. 

‘The label field is equivalent to the line numbers 
in Basic in that it provides a point of reference for 
assembly's jump instructions. With MACE, the 
field can be up to eight characters long, and consist 
of any combination of numbers and letters — with 
the proviso that the label must start with a letter or 
full stop. The operator field should contain any of 
the 59 instructions, selected from those available on 
the 6809. 

‘The operand is the most involved of the four 
fields. In simple terms, it contains assembly's 
‘equivalent of Basic variables and constants. As in 
Basic, they can have symbolic names, or just be 
numbers; however, the operand field carries two 
Additional sets of information, the first being a form 
of TYPE declaration. As in other languages, assembly 
can have several TYPés of variable and constant, the 
most commonly used being hexadecimal and 
binary. The declaration actually takes the form of a 
single character which prefixes the operand name, 
for instance, a ‘7’ means that the variable is hexa- 
decimal; a'%' means that the variable is binary, 

Second, the operand field contains information 
about the addressing mode of the operator. At its 
most simple, this again takes the form of character 
prefixing the operand, but there are other notations 
available. Here the character is a t'. In the case of 
the ‘£, if it’s there it means that the value of the 
operand is directly used by the 6809 instruction; if 
it’s absent, then the value of the operand is an 
address of a memory location containing the value 
to be used. The latter may sound complex, but it is 
the same principle as an array variable, where the 
index of the array (say, i) is not actually the value 
needed, but tells us where it is located in the array, 
‘To give you some idea of the flexibility of the 
assembly, there are eight other methods of address- 
ing values in memory other than those mentioned 
above. 

Finally, the comment field in the assembly 
instruction is used for a meaningful remark about 
the code, just like any other commenting facility 
in a language. But unlike Basic, these comment 
statements do not slow down or otherwise affect 
the running code in any way. They only exist in 
the source file, not the assembled code. It’s a good 
idea to comment exhaustively on an assembly pro- 
gram. 

Don’t let all these options put you off—a few 
hours with the manual and you'll be rewriting all 
your Basic programs in assembly code. To put 
MACE and the 6809 to work, we typed in a short 
assembly code program, and compared it with the 
equivalent Basic program. Although not stag- 
geringly complex and hardly touching on the true 
6809 power, it may serve to give a feel for assembly 
programming technique on the Dragon. 

In Basic the program took about seven seconds to 
run. We found timing the assembly program almost 
impossible — around 0.1 of a second for total execu- 
tion time was the best guess. So, with a bit of deter- 
mination it's possible to have your Dragon breathe 
fire—in assembly. 

By Adrian McKie, a scientific officer at the 
National Physical Laboratory, and Graham 
Bland, of Text 100. 
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rosswords drive me crazy—I don’t know any 
South American passion fruit, and finding 
anagrams of ten letter words is more than my 
fuddled brain can handle. 

However, as crossword cash prizes are worth 
having, and, as W C Fields said, ‘anything worth 
having is worth cheating for’, we set out to devise a 
simple computerised ‘aid’ to solving crosswords 
Nothing that would help solve cryptic clues, but 3 
program that would take away some of the ‘word list 
reciting’ that crossword puzzlers seem to have to go 
through. The final program was called Crocus the 


Crossword Crusher, rather a misnomer, as we 
haven't won a penny from any crossword compe- 
tition, Nevertheless, here is the program for your 
adaptation and improvement. 

The Crocus system basically consists of a large 
dictionary of words, and a number of routines to 
The 


search through them in a number of ways. 
words are held in a special orde 
to type in most plurals or ‘D" extensions. 1 
many ways in which a crossword puzzler may wish 
to search through a word list, but two methods 
stand out as the most useful. First, the program 
should be able to find all known anagrams of any 
given set of letters. Second, given a template of let- 
ters and empty spaces (for example --A--S--) the 
program should be able to find all words that match. 

‘The stored dictionary has different areas for each 
word length. The shortest sensible length being 
three letters, and the longest around 15 letters. 

Each word length is further divided into three 
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* CROCUS . 
SOI IE 
ENTER SEARCH TYPE 
ANAGRAM 
TEMPLATE 
QUIT 


SEARCH (A,T,Q):T 
TEMPLATE: ~C-D 

ACID ICED 

READY (PRESS RETURN) : 


SEARCH (A,T,0):A 
ANAGRAM OF: DICE 

ICED 

READY (PRESS RETURN): 


SEARCH (A,T,@) 
TEMPLATE: D 
ADVANCED ABSOLVED 
AGONISED AGITATED 
READY (PRESS RETURN) 


(4,T,0) 20 


WO}! 
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sections to take account of allowable single letter 
extensions. Almost all words that end in E take both 
aD and S extension; many words take an S but not 
D, but very few take a D but not an S, Because of 
this, the dictionary is organised into the sections 
shown in Fig. 1; anda word can be added by follow- 
ing the procedure in Fig. 2. The idea behind this > 


a 
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Fig. 1 shows the 
organisation of the Crocus 
dictionary; Fig. 3 shows 
some sample Crocus 
output; Fig. 2 illustrates 
the procedure for adding a 
Word to the Crocus 
dictionary. 


abe efghijklnn parstuvwxyz 
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abe efghijklmn parstuvwxy: 


To Add 0 word length L 


Add word to section 
J morked 

No Extensions’ 

fond Add 1 to frst 
of three counts for 


Does it take an'S! 


Yes length L 
| 
v = 
Does it take 0 ‘0° No 
Yes 
v Add word to 
5 — section moked 
"SONLY’ 
end 
‘Add word to Add 1 fo first ond 
section morked second of three counts 
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fond Add 1 
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Fig. 4 (below) contains the 
Crocus program — 

notes on how to adapt it 
forthe Apple, Oric and 
Dragon machines are 
outlined in the text above. 
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system is that around 80 to 100 per cent more 
words are in the dictionary than are actually 
typed — they exist by virtue of their position in the 
word lists. This means the searching algorithms 
have to be slightly more sophisticated than straight 
linear ones, but that is much preferable than having 
to type inall those extra words. 

This is the main form of compaction I have used 
to get my Scrabble program to fit into the Beeb’s 
32K. A judicious choice of words has meant that a 
dictionary of 8,000 words has only used the space of 
4,000 words. 

The program listing is given in Fig. 4. It was pro- 


grammed on an Apple II, but there should be little 
difficulty translating it for any other machine, as no 
machine dependent PEEK or POKES are used. In 
particular line 840 (HOME) will be changed to 
CLS on a number of machines, in particular the 
Dragon and Oric, Fig. 3 shows some sample output. 
The real chore is typing all the words in, but then 
again the word list could be used in other ways. For 
example, you could always improve the program to 
set crossword puzzles (possibly purely anagramma- 
tical ones), or something more exotic (like a cryptic 
clue solver 

By Dr Peter Turcan, technical editor. 


40 TRUE = 11FALSE = 820 Ok = TRUED RETURN 
So ‘Dim cimax + 830 0b, = FaLSE® RETURN 
| bin 850 PRINT “eee: os. 
Be In ) PRINT "“e COMPUTER ANSWERS © 
20 REM INITIAL TLONARY PRINT "e crOCU: . 
{20 READ D(L,K) #00 PRINT "ENTER SEARCH TVFE 
130 WERT 710 PRINT "a: ANAGRAM 
140 WEXT $20 PRINT Ty TEMPLATE 
FoR L = 3 10 max Print © a8 QUIT 
| 
TF Dityt) THEN GOT 040 PRINT 
READ Yel ae THEN EN 
a) aRAN TEST 1 Tr Ok = FALSE THEN GOTO % 
| 250 FoR L= 1 70 Sica ASE (MEDS (We,L, 10) WERT L GosuE ae 
| 250 AN = TRUE IF 28 ioTHEN GOTO 9 
a0 TE L'= & OR AN = FALSE THEN GOTO 3# INPUT "TEMPLATES "V6 
00 TF WDA C(L2) THEN GOTO 320 4 
Goro 26 LETTER WORD 
TF AN = FALSE THEN RETURN 
PRINT ‘ Re Wor 
We TURN 
IPL = 5 OR TT TWen GoTo 4 wor: 
F Wo ASC (MIDS WEL.1)) THEN TT = TRUE 
Goro 4 Tronarey FOR CROCU! 
iF tt JE THEN RETURN ENTER. MOF 
40 PRINT WeEe "tT * rr 0 
iF axe 1 THEN GOTD Se G5 OW 
21) DATA "APT". ALL". PANY 
| THEN GosuB 220 REM FOUR LETTER WORDS 
THEN GOSUB 20 FEM 42 TAKING S AND D 
: ACHE". "RARE" , "BARE". "BASE! 
iF OR (iS - 1, OF LSD = FALSE) THEN RETURN REN 4a TaWING S ONLY 
\ FoR T= 1 To OS. , , ACRE™ ."AEON", “AREA! 
Ken al TO END OF WORD REN 420 EXTENSIONS 
We eve Ties DATA EF". "AELY", "ACNE", "AFAR 
IF a" THEN GOSUB 22 REN FIVE LETTER WORDS 
if T* THEN GOSUB SE REN Si TAKING S AND D 
> REM! ADD "DY TO EMD OF WORD REM SeTakING’S ON 
640 we v8 ea ARRON" . "ABHOR, “ABORT, “ACTOR 
eso IF ze = "a" THEN GOSuB REN S20. EXTENSION! 
feo If 26 = "1" THEN GOSUB Se ABEAR, “ACUTE, "AGILE", "AGONY 
70, NEXT 1 eM SIX LETTER WOR 
480 RETURN REM 6: 1TACING S AND D 
690 TEST INPUT WORD Ar ADVISE", “AROUSE", "ASHAME 
ATA S ABUSER". "ACTION" , "ADJOIN 
LEN (v8) > (MAK + 1) OF LEN (Ve WEN GoTo ey REN ERS TON 
FOR L= 1 10 LEN ive) DATA "ACTIVE", “ATORIC", “AFRAID” , "BEATEN 
Asc ¢ MIDE (vasLe 20 REM SEVEN LETTER WOR 
| Ie 7¢ = "1" BND P = 45 THEN GO S30 REM 1G ANS AND 
THEN GOTO S40 DATA LVE" , MAGONISE", “AGITATE 
5+ Fen ONLY 
roe 5 OF F THEN DATA "ACROBAT". "BROTHER" , “BUTLDER™, "CABINET 
re NO EXTENSION 
ABYSMAL", "AGILITY", “AIDLESS" , "AMBL ING 


FEN 


cROLUS 


COMPUTER ANSWERS 


MAY, 1984 


WE PROVIDE SOME SiN 
YOUR VAL 


ost of us worry about the security of our 

software at some time—even if it has no 

real commercial potential. If you belong to 
a club, or write software for a school, or perhaps 
have written something you hope to market, you 
should consider some form of built-in protection — 
and here are a few hints, based around the BBC 
micro, to help you 
We reckon that no software is truly secure; at 
least, not in the microcomputer arena (indeed, all 
the information to defeat such efforts is contained in 
the User Guide). However, by incorporating the 
ruses described here, you could confuse would-be 
inquisitors enough to make them give up; or more 
likely, you could do things to your own software 
that defeat their skills (nevertheless, it must be 
stressed that if someone really wants to take a look 
at your program, they will) 

In order to effect some degree of protection, you 

must have an understanding of how the BBC stor 
Basic in its memory, and also some understanding 
of hexadecimal. One of the best tools for this type of 
work is a hex/decimal programmer's calculator, At 
least with such an aid you can avoid being fluent in 
hex, The Texas Instruments model is good (if a 
little expensive), but Casio have a similar product at 
half the price; alternatively, you can use the number 
base conversion program published in the April 
1984 issue of Computer Answers. 
‘Though the hex numbering system has been 
covered in past Computer Answers, for the still un- 
initiated here is a brief outline. Hexadecimal is a 
‘numbering system that uses numbers and letters. It 
is meaningless to any micro, as they only ‘under- 
stand’ binary. Hex makes large binary numbers 
easier for people to contend with. Fig. 1 shows a 
table showing the hex Alpha-numerics, and the 
equivalent decimal and binary 

Expressing halfa byte (nybble) in terms of binary 
is not mentally difficult, As you can see, with only 
one hex character, the most we can count to is deci- 
mal 15. For practical purposes we will at least be 
looking at one byte (8 bits), in this case the maxi- 
mum is decimal 255 or hex FF. To convert binary 
to decimal, the binary is first split into nybbles, 
from the right, and the hex code of each nybble is 
written down, producing our hex value 

Take a look at Fig. 2, Suppose we have a number 
in decimal 41004. Each nybble is considered the 
same as that in the least significant byte, in other 
words, it has a maximum possible of hex F, so, the 
number 41004 may be expressed as AO2C hex. You 
‘can see this is far easier to consider mentally than its 
binary counterpart. From now on we adopt the 
BBC convention and suffix all hex number with the 
*"& sign (thus, 41004 = &A02C). 

Now let’s look at how the BBC stores Basic in 
memory. This is the format for a line of Basic, as 
stored in RAM. Take a squint at Fig. 3. The start of 
each line is marked by a carriage return - &0D. 
Next come two bytes that contain the line number. 
‘The byte after this indicates the length of the line, 
from &0D to the last text item. Then comes the tok- 
enised text. : 


Y 


As the line length is contained in one byte, the 
maximum amount of characters including &0D and 
line number is decimal 255. Should the first byte 
thigh byte) of the line number be &FF, it indicates 
the end of the program. At the back of the User 
Guide is a list of BBC tokens. This list shows what 
is actually stored when certain words, keywords, 
are used. Suppose we had a line of Basic: 

1OPRINT "BBC MICRO": REM TITLE. 

In memory this line would be: 

(0000 AO 17 F1 2242.42.43 20.4049 43 52 4F 22 


(Line) 10 BBC MICRO 
3AF4 2054 49 54 4045 
TITLE 


Fis the token for PRINT, and Fé is REM. 
The actual memory parameters of the BBC micro 
change under certain circumstances: if you have no 
disk interface, your programs are stored from 
&0E00 upwards (the upper limit varies with the 
mode); with the BBC DFS, it starts at &1900, and 
with the Amcom DFS at &1500. For our own con- 
venience, the routines described were run with page 
&1500 as the start point for Basic programs. This 
‘was to save waiting for tapes to load each time the 
routines did their job (it was quicker from disk) 
The majority of users will be using cassette, so for 
you, page starts at &0E00. We recommend you load 
a short program from cassette to experiment with. 
Let’sassume you have done that, 

In our case, we loaded a short game called ‘Sub- 
kill’. When loaded the micro shows; SUBKILL 08 
0840. 808A0 is the length of the program. We could 
use this and pages to work out the memory location 
at the end of the program (page + &0BAO — 1 = last 
byte), but there is an inbuilt variable to do it for us 
Type PRINT “TOP<RETURN>. Remember, use the 
(shift * ) key to get the values in hex, 

‘The hex code returned is the first free memory 
location after the program. Page in our case is 
&1500, so the code displayed is &1500+ &0BA0= 
&20A0 (obviously, it will differ for your test pro- 
gram), You must now subtract 1 from the value that 
print “TOP has displayed, in this case &20A0 — 1 = 
‘&209F. Now type PRINT “?78209F <RETURN>. This 
will print the value of the byte at location &209F, in 
this case &FF, the byte indicating the end of the 
program, 

Now type 24209F=0. Your program will still 
run ~ try it. It will not list - the old bogey BAD PRO. 
GRAM appears; just one snag —it won't save cither! 

In order to save a doctored program, you will have 
to start with the clean program and do the following: 
first, print the hex value of TOP using PRINT ~TOP. 
Add a line at the beginning of the clean program 
which sets LOMEM to the hex value of TOP (say, 
2090). Type 5 LOMEM= 82090. Remember, the line 
number 5 is only an example; use whatever number 
will put the line at the beginning of the program. 

PRINT ~TOP again. Note that it has changed (as a 
result of the addition of the new line). Edit line 5, 
replacing the old TOP value (in our example, 2090) 
with the new one. Remember to put the ‘& sign 
before the number to denotea hex value. 

Now’s the time to doctor the program. PRINT 
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No software is truly 
secure; however, by 
incorporating the tricks 
described here, you could 
confuse would-be 
inquisitors enough to 
make them give up. 


In order to effect some 
degree of protection, you 
must have on 
understanding of how the 
BC stores Basic in its 
memory, and also some 
understanding of hex. 
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Decimal to hex conversion 
charts (see Fig. 1) are 
useful; but often when 
you get down to looking 
at bytes, a second 
computer/caleulator can 
be very useful fo help. 
perform more complicated 
conversions. 
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the contents of TOP minus 1 as above. It 
jould be FF. Change the value to zero, again 
as above, and the program won't ist. 

‘The next stage is to save the program. Type 
“SAVE ''Subkill” 1500 2090 <RETURN>. 1500 is the 
hex value of PAGE, and 2090 the hex value of TOP 
plus one (note that you're adding one to a hex values 
for example, hex 2099+ 1 doesn't equal 2100, but 
209A). These values will differ if you're using a dif- 
ferent DFS, or none at all, and according to the 
length of your program. 

Your Basic program is now saved as a block of 
memory from page to the length of the program. To 
load and run this now, we have to type: 

“LOAD 'Subkil” 1500 < RETURN> 
RUN <RETURN> 

In order to disguise this, we need to load it from 
another program. This short loader routine should 
be well protected. There is nothing to stop you pro- 
tecting both as much as you like, but be devious. 

Let's consider a small loader to ‘chain’ our main 
program ‘Subkill’. We will suppose we have a short 
program containing a title and perhaps instruction, 
and a line such as ‘LOAD "Subkill” 1500. RUN — this 
will not work! ‘Subkill’ will attempt to load on top 
of this header, and destroy it 

‘This is how we could construct loader for our 
main program: 
10GOTO 100 
20°LOAD "SUBKILL" 1500 
30 PAGE = 81500: RUN 
100 FOR A% = 0TO Axxal STEP 4:A\ 
2:NEXT: PAGE = 85000: RUN 

voxx1 is the number of bytes occupied by lines 20 
10 30, and xxx2 the address of the first byte of line 20. 
‘When run, line 100 moves lines 20 and 30 into page 
85000, well away from the end of "Subkill. Page is 
then set to 85000, and ‘Subkill’ is loaded into 81500, 
then RUN. How do we find sax1 and xxx2? As ever, 
the answer is in the User Guide. Type: "KEY 0 FOR 
X= 070.20: PRINT “M+ X, “M?X: NEXTIM <RETURN>s 
then M= &1500 <RETURN> (or 0E00, if you have no 
disk). 

Hit function key 0, and the screen will display 
twenty addresses on the left, and the contents on the 
right, starting from °M’, in this case 41500. Refer 
back to how a Basic linc is constructed. We are look- 
ing for 800 followed by 800 14 (on the display lead- 
ing zeros do not show, so all you see is D). This is 
line 20. The address to the left of the ‘OD’ at the 
start of line 800 14 is entered in xxx2, 

‘Count the number of bytes from this point until 
you reach the end of line 30 (you may have to 
change ‘M’ to get this far). Enter the total in hex as 
xxx1. Now run your loader. This is fine, but if the 
first program is loaded and listed, it is obvious what 
has happened tothe main program. 

Before we look at how to prevent listing either, 
Jet’s stay with the page concept to introduce more 
problems for the would-be pirate. Set up function 
key 1 as follows: 

“KEY 1 FOR Y% = 070 &xxx2 STEP 4: ¥%! (PAGE + 8200) 
= 96! B02: NEXT IM 

xxext and x2 are the same codes that we have used 
in line 100, Hit function key 1. Line 20 and 30 are 
now in page +4200. Delete all the program now, 
and make up your titles and instructions. For 
reasons that will be explained shortly, start at a 
random line of about 25000, and make cach new line 
some odd figure such as 25000, 25001, 25011, 


185000 = AY! x0x- 


a 
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instructions and so on that you have written, and 
the short routine in page 8200, If page is 81500, 
then this routine is at 1700. Let's say it is 200 bytes 
long; the command will be: “SAVE "HEADER 1500 
1708 <RETURN>. 

When ‘saved’ this will still load or chain as a Basic 
program. There is one more twist we can apply 
before looking at how to stop the header from list- 
ing. Remember how we doctored ‘Subhill’ (FF was 
removed)? Assign a function key like this: 

*KEY 9 FOR 0% = 81500 TO &20A0 STEP 4:1 0% = 10% 
FOR & FFBBCBFF: NEXT IM 

Use “LOAD "SUBKILL" to load in the main pro~ 
‘gram, When loaded hit function key 9, and then re- 
save with "SAVE. You now have «memory dump on 
tape that is garbage! ‘The actual codes you use will 
differ of course - your -‘page’ may well be &E00, and 
the end of your program (ours was &20A0) will 
differ. The magic in this routine was EOR (Exclusive 
OR), You can use any hex code you like, but to 
make sense of the program, the same operation 
must be done after loading. How? 

Refer to the original routine we have put into 
page +4200. A line needs to be added: 25 FOR DY% = 
‘41500 TO B20A0STEP 4:10% = !D% EOR &FFBECBFF 
NEXT, You cannot just add this line, so you will have 
to start again to find sx1 and xxx2, and so move 
20,25 and 30 into page + &200. 

Now we reach the final and most interesting 
(frustrating) part— how to stop the program listing 
atall. Earlier, we said to use high linenumbers, 
random increments, Add this line to your header: 
REM*****¢"**"* <RETURN>, Note there’s no 
space after the REM. 

This line will now be in the first memory 
location. Any lines will now be in the first memory 
location on, Any lines you add will alter xxx1 and 
xxx2, Reassign key 0 as already shown, if you have 
ost it’. 

In direct mode (with no fine numbers), key in: 
M= 81500 (or your page setting) and hit function key 
0. The screen display will be something like this: 


25027, 25030, there should be no set pattern. When 1500 D 
your header is complete add this as a last line (use 1501 ° 
your own line number): 1502 ° 
FOR A%=0 TO Bxxxt STEP 4: A¥%! 85000=A%! 1503 10 
(PAGE + 8200): NEXT: Page = 85000: RUN 1504 Fa 
Now, our header program needs to include any 1505 2A 
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1506 
1507 
1508 
1509 
150A 
150B 
150C 
150D 
150E 
150F 
1510 
1511 
1512 
1513, 

(81504 contains the REM in ine 0.) 

Now, in the direct mode, type 78 1605= 817, and 
change the values of locations &1506 to & 150F to zero. 
Do this one location at a time, 781506 =. List your 
program. . . don’t worry ~the noises from your TV 
‘or monitor are not causing damage. What you have 
done is to put a VOU 23 command directly into 
memory, in this case the command that allows con 
trol over the CRT chip in the BBC. Since you have 
followed with all zero bytes, the chip runs ‘out of 
control’ and you get no video, Nasty. 

Let's put in another line, 100 REM “*. Remove line 
0, of you will not see the effect of line 100. Use key 
0 and ‘M’ to find the start of line 100, After the 
address containing F4 will be two bytes containing 
2A (because 824 is the hex value of ASCII charac- 
ter *). Change these bytes to 80C and 815. In 
memory, the line should now be: 
0D 006407 F40C 15 

List the program, Fun, isn’t it? Nothing on the 
sereen and the keyboard will not work. Don’t 
forget, we have only to remove the FF at the pro- 
gram end, and your only escape — break — will give 
you'BAD PROGRAM 

‘What has happened here is that the control code to 
lear screen (806) and control code to disable VDU 
drivers (816), have been executed. When part of a 
running program they have no effect, because of the REM. 

Phe pirate has to be pretty lucky to guess the high 
line numbers you have used for the read infor- 
mation. One more thing we can do to the listing 
before a final nasty bit of protection, Type 
"226, 150 
1OPRINT “THIS IS A DEMO: 
20PRINT" SECSOFT <SHIFTF2>":GOTO 10 
RUN 

After you have used shift and function key 2 you 
will not see the characters you type. Be sure you 


PIRACY TIPS 


For commercial products, here are some 

practical guidelines to help minimise piracy: 

(Make the packaging as expensive and 
glossy-looking as possible. Make it look o: 
ifthe buyer is getting something more than 
cassette. 

Olnclude any extra in the box if you can think 
of one, like a competition entry form, book 
(viza vis, The Hobbit), and in any cose 
‘well produced instructions. 

Olnelude as many traps in the software as 
your knowledge and imagination allow (as 
discussed above). 

Put one copyright notice well intothe 
software, and another that only comes up 
‘when o unique and unpredictable sequence 
of characters are typed at some obscure 
point in the program; sof your code does 
‘get ripped off, and the copyright notice 
removed, there is stilla chance you can 


|___proveit’s yours. 
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type correctly. All you have doneis use teletext code 
to conceal the display —use it all over the place to 
hide parts of lines. It is pretty easy to get round, but 
themore confusion the better. 

Now for the final frustration generator. Memory 
location 8700 normally contains &F1 (the token for 
print). When handling cassette files it may contain 
the token for load, chain, save and so on. You will 
always instruct a user to ‘chain’ your program, if 
only because it looks better. 

Add this line to your loader (we will experiment 
with the loader because we don’t have so long to 
wait when loading 
10 IF 8700 < > &D7 THEN PRINT “I TOLD YOU TO CHAIN 
IT". PAGE = 86000. Now load and run it. Crashed 
again, 407 is the token for chain. You loaded and 
ran, so that token was not in 8700. 

Change line 10 to: 10JF 8700 < > &D7 THEN CALL 
It Add this line: 15 ON ERROR CALL It! 

CALL Wi! is nonsense, a bad call, If the program 
not chained, of escape used, the error calls an error, 
and the whole thing crashes. Again, 

We now reach the grand finale, and a routine we 
are particularly fond of. Type: 
1Sonerror procdestroy 
31000 DEF PROCDESTROY 
31001 FOR X% = 0 TO 8O1F4:X% & 1500=O:NEXT 
31002 ENDPROC 

Any attempt to escape from the program will 
cause the first 500 bytes (or more if you increase 
S01F4) to be overwritten with zero, even a hunt 
through memory will reveal nothing. 

These, then, are some of the ways you may make 
your software secure. Use them liberally, and in any 
combination you see fit. Always remember that 
even simple routines are only simple because you 
wrote them —ehe more traps you lay the better. For 
example, consider chaining a section between the 
loader and main program at 300 baud. Simple to do, 
but if the thief cannot see what has happened, the 
Program won’t load it. 

Finally, as we said earlier you will not beat some- 
‘one who is really determined to penetrate your soft- 
ware—let's hope that the people who do this seek 
only to broaden their own knowledge and not make 
an easy profit on the hard work of others. 

By Mike Houghton, a control engineer. 
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GOLD COLLECTION # GOLD COLLECTION = GOLD COLLECTION = GOLD COLLECTION = 
\ The Quill is a major new utility written in machine code which allows even 


i the novice programmer to produce 
The Qu ill of superior quality to many available at the moment without any ! 
48K Spectrum knowledge of machine code whatsoever. 


Using a menu selection system you may create well over 200 locations, 
describe them and connect routes between them. You may then fill them 
with objects and problems of your choice. Having tested your adventure 
you may alter and experiment with any section with the greatest of ease 

‘Apart formed adventure may be saved to tape for later completion. When 
you have done so The Quill will allow you to produce a copy of your 
adventure which will run independently of the main Quill editor, so that 
you may give copies away to your friends. The Quill is provided with a 
detailed tutorial manual which covers e' spect of its use in writing 
adventures. 


From The Golden Nib Of 
The Quill ¢ 
" Comes a Gourmet Feast 
for 
Hungry Adventurers 
Volume 1 


Rescue the Princess from the Magic of the Escape from the infamous prison 


tsar nor soon’ GOLD COLLECTION Szcaitras 


GOLD COLLECTION # GOLD COLLECTION & 


plane 
Can you survive and complete your 
mission high in the sky over enemy 
territory? 


Only you alone can save the world Help Barsak recover the treasures of 
from the terrible power of the his ancestors from the underworld of 


A Superb collection of adventures for the 48K 
Spectrum written with the Quill. 
From the fertil 
have selected this fine volume of adventures for 
you to collect. Each adventure is complete in itself 
and is presented in the distictive livery of the &)\y 
series to grace your software shelf as you build up 
the collection. 

The adventures are priced at only £5.95 each. 


e NOM DS1I0S C105 = NOLLD3TIOS G10 = NOLU537109 4109 = NOMU5937109 4705 = NOU537109 4105 = NO1LD377109 4105 


GOLD COLLECTION # GOLD COLLECTION = GOLD COLLECTION = GOLD COLLECTION & 


Diamond Tt 4 Selected titles available from good computer 
Wherein this city of death andintrigue Shops nationwide including:~ What is the secret of the deserted 
is the stolen Sinclive Diamond? W. H. Smiths, Boots, Menzies Hotel and where are all the guests?. 
Or direct from us b st or telephone 
GILSOFT ‘deen Credit Card Order Line 
- "ersonally Manned for 24 hours 
eee Road ‘SAE for full details of our range &. 0222 41361 Ext 430 
Sot Senora Dealer enquiries welcome 


@: (0446) 732765, ae 
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COMPUTER CROZZLE— ty, SHES2ITINS 


listing of a programmed solution to last 
month’s (April) Crozzle, together with the 

output when RUN is given right (the correct 

value for I was 92; other values giving varying 
degrees of garbage). In fact, apart from the numbers 
Biving the letters for the hidden languages, the 
numbers are different, but the Principle involved is 
exactly the same, A skeleton grid showing the pos- 
itions of the languages is also given below. 


ight of Shipley? 
Yorkshire. Well doney 
Mya Weight £15 is on its way 1o.ydie. 


OPSVUNETH 


so clue 11 in the grid is an anagram of ENO which ] 


comes in three parts see below. The second part the clue numbers for you, leaving the old grey 
ives the letters for the anagram, and the third gives — matter free to crack the anagrams (No bonus prize 
straight clue for the meaning of the solution. The _ fora programmed solution to these! 


problem is to find where the solutions fit into the ‘To enter the competition, fill in the grid provided 
arid, (there are 15,360 possible fits!), which is where with the solutions, and send it off to us at the 
the first part of the clue comes in. address below 


To find the numbered position of each clue, sum 
the ASCII values of the letters in the anagram, 


a 
subtract the result from the number in the ist part te tat a a 
of the clue, Here is an example 1? 

a a 


SnreNOnlongtme 
A) ASC{E)+ASCIN] + ABC(O)=60 ia 
H | 
- TERR me 
IF ee 
| oc 


b).237 ~226=11 
| 


509 AAAILMR 


507 AAACLI 1 


Eee 
EEE! 
AARBHME 
EEERTTH 


487, ACDEEE: 
543 DEEENR te 
S42 EEEIRR' ire 


ET 


pee = = ae ee eee 


Send to 
Computer Answers 

editorial, 

Computer ‘Crozzle’, 

May sve, 

62 Oxtord Street, 

London WIA 2H6 

The winner will be the frst 
correct entry drawn from a het 
The Editor's decision is final 
Closing date 2 May 1984, 

The solution will appear in the 
June istve, and we'll announce 
the winners inthe July issue. 


EEGNR 


RESSTTU Sculptures 
AARNNSY Roush 


? EEERTHZ P 
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PROGRAMMING 


The winner of our 
encrypting competition 
will get the Corona 
Portable PC supplied by 
sole UK distributor 
Midlectron. This is IBM PC- 
‘compatible, featuring a 
16-bit 8088 processor, 
256 Kbytes of RAM, two 
320 Kbyte disk drives and 
a hi-res nine inch green 
screen. There's also a built 
in R5232 serial and 
Centronics parallel port. 
Software provided 
includes Multimate and 
GW Basic. (Normal cost is 
£2,625.) 

Midlectron, 

Midlectron House, 
Nottingham Rood, 

Belper, Derby DES 110. 

Tek (077) 382 6811 


> corona 


COMPETITION 
| FIG. 1: THE ENCRYPTING PROGRAM. CRACKED 


ith over 500 entries, many interesting 
| ‘answers’, no bugs in the listings (phew!) 
and a good prize, our Cypher puzzle 


lived up to being a cracking competition 

All you had to do was decode the message (Fig. 2), 
and answer a question contained within it, An 
engaging little twist to the competition was that the 
deadline was contained in the message itself, 30 the 
sackful of late entries we received had to hit the 
shredder (sorry, rules is rules). 

So how could the message be solved? The 
encrypting program is listed in Fig. 1. A message is 
typed into the program, then the letters are rotated 
according to a number (the rotation factor). If the 
letter was a consonant then the rotation was for- 
wards; if a vowel, then it went backwards, The 
message was further jumbled by two three letter 
keywords. There was probably many ways in which 
the problem of decyphering the message could be 
tackled — here area few of them. 

‘With a micro it was possible to alter the program 
slightly so that the coded message could be typed in, 
and then rotated by different amounts. It was then 
possible, with a sharp eye, to pick up the rotation 
factor by noticing legitimate letter combinations, 
despite the jumbling done by the keywords. One 
problem with this technique, though, was that it 
‘was not possible to rotate the message one at a time 
that is, rotate by one, examine message, rotate by 
another one and so on), for example, the letter D 
would become E, then the rotation would reverse 
and it would become D again! It was necessary to 
start from the original message each time and rotate 
by one, then two, then three, and soon, 

‘We thought most people would start off by trying 
it this way. Obviously other methods were dis- 
covered, and were necessary if trial and error 
proved fruitless. One was to notice the repetition of 
the word OPTL, and to take the hint from the write 
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up that it may be written asa telegram. This implies 
that punctuation would be spelt out, so OPTL 
becomes STOP, and the rotation factor can be cal- 
culated. 

Encoding the deadline gave away another hint, 
that a date was included in the message. Given that 
the date would probably include a month, then 
there was only a limited number of words in the 
message that could have been the month. Other 
forms of inspired guesswork were probably also 
used, but most entrants got the correct rotation 
factor of 22. By rotating every letter in the opposite 
direction to the one in the program it was then poss- 
ible to pick out those letters that made up the key- 
words, Some entrants obviously got confused at 
this point, perhaps not noticing that the keywords 
affect the message after the rotation — so, to find out 
the letters making up the keywords, those letters 
had to be taken from the rotated message, not the 
‘rotated back’ message. Nevertheless, most people 
gotit right, the letters being E, 1, N, S, T and X. It 
didn’t take a cryptoanalytical genius to notice that 
these letters make the words ‘SIX’ and ‘TEN’, the 
twokeywords. 

‘The original message falls out as ‘ADD THE SUM OF 
THE TWO THREE LETTER KEYWORDS TO THE YEAR OF 
ORWELL STOP TELL US WHAT HAPPENS THEN STOP 
ANSWERS BY THE TWENTY SIXTH OF FEBRUARY 
STOP’. With the mass of publicity surrounding 
Orwell's 1984, it wasn’t difficult to get 1984 + ten 
+ six = 2000. 

Unfortunately, some entrants left their entry at 
that, simply ‘2000’ — but this is not answering the 
question ‘what happens then?’ . .. well, we got some 
interesting suggestions. 

Mr Love of Surrey told us we'd celebrate as Com- 
puter Answers would be 18 years old (heaven for- 
bidnot still answering ZX81 loading problem 
questions!). A Mr Maher of Birmingham told us all 
the planets of the solar system line up—not the 
piece of information we were looking for, but 
interesting nonetheless. And Mr Hewitt of 
Brighton will be having his 51st birthday. Con- 
gratulations in advance Mr Hewitt, and we sin- 
cerely hope you make it to 52, as Mr Hamilton of 
Larkhall, among others, informs us that it will be 
the end of the world (according to some dude called 
Nostradamus), 

On a lighter note, a C J Copley-May thinks Sin 
clair will release details of his new ‘AD2000° com- 
puter (no doubt with a delivery time of 28 Sinclair 
days — that is, an unspecified period, not less than a 
couple of months); and Mr Dabell of Nottingham 
‘wants to spoil all the fun, suggesting that computer 
‘magazines will print programs without bugs. 

Back on the time track, Mr Bradbury tells us that 
February will only have 28 days, despite it being 
leap year; but Mr Woodhouse of Sheffield says this 
isnot so, years divisible by 100 are leap years except 
when also divisible by 400. Returning to the astro- 
nomical theme, Mr McGowan from Harrow says 
that there will be a conjunction and three solar 
eclipses (what a lot we have to look forward to!). 

You will notice the male sex bias in the entries, so 
just to even things up the teacher of computer 
studies at The Queen Katherine School informed 
us that Ruth, a 12-year-old pupil, almost com- 
pletely solved the problem without a computer— 
well done Ruth! 

However, back to basics. Ail we really wanted as 
‘what happens then’ was simply that itis the start of 
a new century and millennium (a 1,000 year 
Period). By far the bulk of entries gave one or both 
of these facts as the answer. 

As we felt it would be unfair to put too much 
emphasis on the answering part of the competition, 


we bundled all the entries that made an 
accurate effort as to what happens in the year 
2000 into a big (computerized) hat, and the 
randomly selected winner is, Mr Robert Rybak 
from Hull. Well done, Mr Rybak, you havea stand- 
ing invite to lunch with us (at your earliest con- 
venience) tocollect your Corona personal computer. 
‘And that’s it! Many thanks to everybody else who 
sent in an entry—we'd need a factory full of Cor- 
nas to give all the correct entries a prize. Another 
competition, this time based on programming, will 
appear in our June issue, but to finish this one off 
Fig. 3 shows a jumbling alphabet encrypting pro- 
gram for budding GCHQ employees. Don’t send 
us any coded messages though we'll only feed 
them tothe computer. 
By Dr Peter Turcan, technical editor. 
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REM JUMBLED ALPHABET ENCRYPTION PROGRAM 


PRINT 
REN FILL ARRAY-C WITH RANDOMLY 
REN SELECTED LETTERS. 
FOR L = 1 10 26 

Ly © RND (1) 


INPUT "ESSAGE: "18 
FOR L = 1 TO. LEN «Mm 
2 = ASC ( MIDS (HB,L,1)) 

ony =z 

IF 2 » 90 OR 2 < 6% THEN GOTO 310 
Om) = Cir - 64) 

REN LETTER IN STRING IS REPLACED 
REM WITH LETTER FROM ARRAY-C 

wexT 

PRINT 

PRINT “YOUR CODED MESSAGE 18: * 
FOR L = 1 10. LEN ine) 

PRINT CHRE (CHIL) )§ 


RUN 
COMPUTER ANSWERS ENCRYPTION PROGRAM 


TYPE IN YOUR MESSAGE(UPPER CASE ONLY) 


YOUR CODED MESSAGE ISr 
XOLLFFF JXAGA JXNM NH EB MASGAJ TANMEDA 
SEND SEPERATELY CODING OF ALPHABET: 


ABCDEFGHIIKLMNOFORS TUVWXYZ 
BUSVAYDANCZL TPF IHGHJOLOERM 
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= = = — Tr ms 
FIG. 3: SUPPLEMENTARY PROGRAM 


100 PRINT “COMPUTER ANSWERS ENCRYPTION PROGRAM" 


PRINT "TYPE IN YOUR MESSAGE (UPPER CASE ONLY) 


NEXT L 
PRINT 

PRINT 2 PRINT 

PRINT “SEND SEPERATELY CODING OF ALPHABET: * 
PRINT 

FOR t= 1 10 26s PRINT CHRE (1 + 64)t2 NEXT 
FOR I = 1 10 26: PRINT CHRE (COL) NEXT 

eno 


MESSAGESHULLOOO THERE THIS IS A SECRET MESSAGE 


MAY, 1984 


-___159 


COMPUTER ANSWERS 


FAST MOVERS: 
Skull (Games Machine); 
Doomsday Castle 
(Fantasy); The Snowman 
(Quicksilva); Wheelie 
(Microsphere); Scuba Dive 
Space Shuttle 
(Microdeal). 


Right: truly adventurous: a 
screen from Atic Atac (see 
below). 


Hunchback (priced 

£6.90) from: 

Ocean Software, 

Ralli Building, 

Stanley Street, 

‘Manchester M3 5FD. 

Tel: (061) 832.9143. 

Manic Miner (priced 

£5.50) from: 

Ultimate, 

Tel: (0530) 411.485. 

Snowman (priced £6.95) 

from: 

Quicksilva, 

Palmerston Park House, 

13 Palmerston Road, 

Southampton SO1 TLL. 

60 Tel: (0703) 20169. 
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Playing Ocean's Hunchback is a delicate balance 
between addiction and frustration. The addiction 
comes from a detectable improvement in perform- 
ance the more you play, the frustration comes from 
crashing out at a high level and having to return to 
the beginning. More lives for fewer points would 
have been appreciated. The graphics and speed are 
just right. 

‘You can read details on how the game works on the 
commodore games review page. 


Manic Miner started life on the Spectrum, dis- 
tinguished by good graphics and one of the weirdest 
collections of characters you're ever likely to meet. 
Its greatest virtue is its size; it seems to go on for 
ever— it has 20 levels (including The Cold Room, 
Miner Willy Meets the Kong Beast, the Wacky 
Amoebatrons and the Attack of the Mutant Tele- 
phones), each with its own bestiary, including 
dodos, penguins, mutant telephones, blinking eyes 
and revolving Escherian triangles, 

‘The game is basically of the ‘Kong’ variety, with 
you (as Miner Willy) jumping between levels (some 
of which collapse as you walk over them), avoiding 
the beasties and poisonous pansies, and trying to 
climb into the next level. 

It’s a tough game, and gets tedious when you are 
stuck at a level, lose your last life, and have to start 
all over again. The graphics on the Spectrum are 
excellent, and it is easy to use either with keyboard 
or joystick. 


Atic Atac is a truly graphic adventure game—no 
words to worry about. It is also one of the most 
‘complicated games for the Spectrum. 

‘You can be one of three characters, knight, surf 
or wizard, You start off at a central room in The 
Castle (it doesn’t say which) which has a number of 
exits. The goal is to get the magic key which will let 
you through these doors. The route you can take 
through the Castle changes according to which 
character youare playing. 

You search through a variety of rooms viewed 


from above, picking up various objects, food and a 
number of significant clues, You're surrounded by 
a group of ghosts and ghouls, which you're warned 
will do their best to hamper your progress. Every 40 
often one of the beasts will kill you 

‘The graphics are great, the idea intriguing, but I 
must confess, we were never quite sure what we 
‘were doing. The game demands some thought: for 
example, there are a Jot of objects to pick up, but 
you've then got to work out how touse them 


There’s the book (beautifully illustrated), the film 
of the book (beautifully animated), and now the 
game of the book. But though Quicksilva’s Snow- 
man game for the 48K Spectrum bears that same 
name as Raymond Briggs's excellent children’s 
book, ithasnone of its charm, 

It's a Donky Kong-type game which involves 
wandering around and between various levels col- 
lecting materials (snow, scarves, and so on) to build 
a snowman. Your progress is hampered by 
creatures which will either prevent you from col- 
lecting the Snowman’s components, or send you to 
sleep (the game’s equivalent of losing a life, repre- 
sented by falling into bed at the bottom of the 
screen). It's also bed-time if you fall off one of the 
levels. 

‘This game offers nothing new. It’s quite enter- 
taining, but given its pedigree it offers disap- 
pointingly litte, 

By Benjamin Woolley, editor. 
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Life in Watersmeet is hard for a greedy, adventure 
secking bounty hunter—not only do you have to 
contend with the elements, but with the fury of a 
host of weird and wonderful monsters. 

Watersmeet is the location for the action in Troin 
Kingdom Valley, a new adventure game from Bug- 
Byte, Asamore or less direct assault on The Hobbit, 
TRY has full screen graphics for locations - 175 of 
them and the ability to talk to some of the charac- 
ters who live in Watersmeet. Although not quite in 
The Hobbit's class, itis a worthy contender. 

‘There's no real story behind the game, but there 
is supposed to be two kings in the valley, each of 
whom hates the other. Most of the area is taken up 
by various rivers and lakes, the largest of which is 
said, through local gossip given at the start of the 
game, to have magical powers along with the secret 
of life nearby. ‘All’ the player has to do is stay alive 
as long as possible whilst trying to collect pieces of 
treasure, euch of which can be stashed in “The 
Sword Inn’ Watersmeet’s local, 

Witha good vocabulary, interesting graphics and 
plenty of variety, Twin Kingdom Valley is a wel- 
come arrival on the adventure scene, and should 
give hours of entertainment to adventure-minded 
Beeb owners, a ‘jewel-in-crown’ of BBC adventure 
software, well worth looking at 


Chuckie Egg (from A&F Software) is yet another 
variation on the ‘ladders-and-baddies’ theme. You 
play the farmer, who must race up and down the 
Various ladders and elevators collecting eggs, whilst 
avoiding a host of mad chickens. What there is in 
the way of documentation also gives a warning con- 
cerning a crazy duck, caged in the top left hand side 
ofthe screen; in all the times wé played Chuckie Eez, 
the cage remained closed and the webbed footed 
fiend safely locked up —more of a dead duck than 
crazy one. 

Although Chuckie Ege is second in our BBC list 
of best-sellers, it is certainly not one of the best 
games for the Becb and it’s slow speed (we managed 
to get through three levels first time) will limit its 
appeal to new arcade games players. To the har- 
dened games player Chuckie Egg will prove no more 
than a slow ‘Spore Panic|Donky Kong’ clone. Not 
‘much ofa challenge. 


747, from Doctor Soft, isa flight simulator for those 
who would like to fly, but get vertigo standing on 
tip-toe, The screen display shows a control panel of 
the 747 and view through the cockpit window. As 
the pilot, it is your job to land the plane safely and 
softly, so none of the passengers spill their in-flight 
food. 

Like so many flight simulators, 747 is complex, 
using many of the BBC’s keys, and quite dull. It is 
also sadly under-documented. However, if flight 
simulators are your thing (there aren't many others 
for the BBC), Doctor Soft’s offering is probably 
worth looking up. 

By Steve Applebaum, staff writer. 


FAST MOVERS: 

Lords of Time (Level 9); 
Saloon Sally (Psion| 
Transistors Revenge 
(Softspot); White Knight it 
(BBC Soft); Snapper 
(Acorsof). 


Loft: rural settings from 
Bug Byte's Twin Kingdom 
Valley. 


Twin Kingdom Valley 
(priced £9.50) from: 
Bug Byte, 

Tel: (051) 709 7071. 
Chuckie Egg (priced 
£7.90) from: 

ARF Software, 

Tel: (0706) 341111 
747 Flight Simulator 
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(priced £8.95) from: 

Doctor Soft, 

Tel:(0903) 206076. 61 
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FAST MOVERS: 
Pinball (Mictodeo!); 
Shuttle Zop (Dragon 
Data); Space Fighter 

(Microdea!). 


Far right: from ‘Frogger'- 
spawned Dragrunner, by 
Cable Software; right: 
frantic gobbling from 
‘Melbourne House's 
Hungry Horace. 


Hungry Horace (priced 

£5.95) from: 

Melbourne Hous: 

Tel: (01) 940 6064. 

Pinball (priced £8) from: 

Microdeal, 

Tel: (0726) 67676. 

Dragrunner (priced 

£8.75) and Ring of 

Darkness (priced £9.95) 

from: 

Wintersoft, 

62 tet, (01) 367 5720. 
COMPUTER ANSWERS 
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COTHBERT IN THE JUNGLE 
MICRODEALS 


Hungry Horace (from Melbourne House) is a ‘Pac 
‘Man’ game-a-like: close enough to be recognisable, 
but different enough to be legal. You control 
Horace as he runs round a park that has a variety of 
fareas (any one being on the screen at one time! 
chomping flowers and being chased by guards en 
route. Horace is a large head (or bottom!) on legs, 
while the guards are heads in official looking hats. 

As well as gaining points for chomping flowers, 
Horace gains extra points for eating any of the 
guards lunches that they accidently drop from time 
to time. Even more bonus points can be accumu- 
lated by activating the alarm bell, and then tram- 
plingall over any guards in range; guards go berserk 
for a short while after the ball goes off. Horace re- 
sponds fairly instantly to the cursor keys, but some 
of the park areas are a little uninspired, and become 
tedious after playing afew times. 


Pinball (from Microdeal) has three levels of skill 
which is really the only variable feature in the game. 


Other than that, you simply mindlessly bash th 
key to flip a square ball round an uncomplicated 
pinball machine simulation. The key activates both 
the spring and the flippers. The ball moves rather 
unrealistically up the spring-shaft, but then makes 
a reasonable impersonation of the real thing while 
bouncing around inside the simulation (though it's 
nothing in comparison with the excellent Pinball 
Construction Set on the Apple). More pin-balls than 
anything else - thumbs down. 


Dragrunner (from Cable software), number | in our 
‘Hit List’ charts, is a ‘Frogger’ - type game, except 
Sidney has to be guided through a radio-active fac- 
tory. It is just as well you're told in the manual what 
the place is, because the obstacles are hardly recog: 
nisable. Sidney can only be controlled by a joystick, 
which is a pity as we think it is much more friendly 
to offer both keyboard and joystick options. The 
movement of the radioactive conveyor belts is 
rather jerky; nevertheless, the game is good fun, and 
a fairly well-deserved winner. 


The Ring of Darkness (by Wintersoft) transports the 
player into a strange land of monsters, mystics and 
magic. As far as adventures go, playing Ring can be 
frustrating to the point of giving up very early on. 

“The game begins with the player having to guide 

2’ around a map. Small black squares represent- 
ing different locations are dotted around the 
Getting to the different places is not easy, as evil 
rangers and bandits have to be constantly fended 
off. Attacks are frequent, and generally last until 
either opponent has been weakened to the point of 
death; boredom soon sets in. Another major hassle 
ishaving to rewind and reload the tape after leaving 
several of the locations — but as most of them are 
the same, there seems little point visiting more than 
one 

‘Compared to such as Black Crystal (for the Spec- 
trum) Ring of Darkness is positively pedestrian 
By Dr Peter Turcan, technical editor. 
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your wing: 
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This new and sensational production 
breathless as you master th 
beunnerv 

ult manocuvres 
Aviator is an 


s you explorea! 


citing flight simulator which puts you in the pilot's 
D graphical world and score points by su 
cand between skyscrapers. Then meet your ultimate 
st save Acornsville from the advancing enemy 


Il eave you 
e art of flying a Spitfire. You'll have 
to think fast as you battle with the controls. And the 

asyou try outyour new-found skills on in 


pense will 
easingly 
eat. Earn 
fully flying 
hallenge-youalone 
4.95 cassette. £17.65 disc. 


Dias full Supporting programs. f 


ight off invad- 
ing enemy spac lance report 
to the Star Fleet Admirals be 


warrant you another eraft? 


ship, only you and your 
£9.95 cassette 
£11.50 dise 


Free F;: 
You've been attacked in 
members are dead after t 
supply to the spac 
You managed to get your space in time, now 
defend the vital computer tapes from the Alphoids. 
But, be quick. you've only a limited amount of air. 
£9.95 cassette. £11.50 dise 


ter space. All your crew 
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CB Digger: 
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er and harder to 
ing you even further, 


Dise versions are available in the new dual 40/80 track 
format. These and many more Acornsoft BBC Model B programs 
are available from your local Acorn stockist. 
Alternatively, you can order programs by sendinga cheque or 
credit card details to Acornsoft at the address below. Credit card 
holders can also order by telephoning 0933-79300. Ring the 
same number fora free Acornsoft catalogue and Aviator poster. 
Acornsofi c/o Vector Marketing, Denington Esta 


Wellingborough, Northants NB 2RL- pera 


SHARP I1Z-705 


O|—_——< 
GO E=—— 
0@ = 


(OEE 


Pro 


GRAMMING 


FAST MOVERS: 
Hungry Horace (Psion) 
Melbourne); 
Forbidden Forest (Cosmi); 
Blogger (Alligata); 
‘Super Pipeline (Taskse' 


Already a popular Spectrum game, Ocean's Hunch- 
‘back has made a fairly successful transition to the 
Commodore 64. The object is to guide quirky Qua- 
simodo through his 15-screen quest to rescue Prin- 
cess Esmarelda from the prisonous castle, jumping 
ramparts fraught with fireballs and arrows, swing- 
ing the fiery pit, and vaulting spear-thrusting 
guards, to get to his incarcerated beloved. 

Although this Commodore version lacks some of 
the smoothness of scrolling of its Spectrum 
counterpart, it’s still good fun —apart from the fact 
that initial obstacles, such as catching the rope to 
cross the pit, are very tricky, so you can end up 
Fepeatedly tackling the early stages of the game. 


Chinese Juggler (another from Ocean) is a game 
where you pit your skills against the vagaries of 
micro-enduced gravity, You have to shuffle an 
oriental plate player round pretty precenium stage 
in an effort to get eight plates spinning simul- 
taneously on rods before the first one slows and falls 
off; manage to do this in the alloted time, and you 
start again ~ but with less spin and less time. 

‘The graphics are well designed to give some im- 
pression of dimension and stagery, and the spinning 
plates are quite effective. You can even doa bit ofon 
the spot tossing —although if you throw the crock- 
ery too high it does have a tendency to disappear 
into orbit. All this toa jaunty little tune, which goes 
on, and on, and on, . . Chinese Juggler provides fair 
fun in its limited format, and can be played with 
tither keyboard or jo 


Fast food meets software in Ocean's Mr Wimpy, 
and proves to be a fairly compatible marriage. 
Manoeuvre the Beefeateresque Mr Wimpy as he 
endeavours to make hamburgers, first assembling 
the ingredients (hassled by Moving Manholes and 
Waldo the Burger Thief), then moving onto the 
kitchen to cook them, avoiding the Kitchen Rebels. 
If you get trapped by the rebels you can pepper 
them according to your score, determined by 
gathering bonus gems, coffee or ice-cream. 

‘The only interesting feature we found about Mr 
Wimpy was the way in which the quality of the game 
isin apt relation to the hamburgers that inspired it— 
limp and unappetising. 


Another ex-Spectrum success, Manic Miner (from 
Software Projects) is now available for the Commo- 
dore 64. The game really offers nothing very excit- 
ing in the way of challenge: you have to take pros- 
pector Willy through several chambers (screens) of 
subterranean adventures, as he encounters the 
remains of an earlier civilisation’s mine workings. 
‘The object of each screen is to clamber round the 
obstacles gathering keys and avoiding various 
hazards as Manic Mining Robots, Poisonous Pan- 
sies, Slime and the like; once you've collected all the 
keys you can move on to the next chamber. Scen- 
arios include Oil Refinery, Uranium Workings, 
Endonian Forest, and Skylab Landing Bay 
so on-all permutations of two or three basic 
formats. 

We found Manic Miner rather annoying, princi- 
Pally because if you get ‘caught’ having gathered all 
the keys, you're straight back to square one, and 
have to go through the whole rigmarole 
which gets very tedious after the first two dozen 
goes. 

However, as the originator of the ‘cavern’-type 
game it’s fairly good. A notable feature is Spec- 
trum-like loading lines—a blessed reassurance, as 
Commodore games usually leave the screen blank, 
which can mean ten minutes wasted pumping in a 
crash. 


Can't afford that snorkelling holiday in the Si 
chelles this year? Then why not stay at home with 
your Commodore 64 and splash a few games of 
‘Scuba Dive (from Durell Software). The aim of the 
game is to guide the frenetic frogman down through 
fast-flowing shoals of submarine nasties, in order to 
reach the sea bed (fall prey and you sink stricken to 
the bottom where your corpse is dragged away by a 
scavenging octupus). Once there you can collect 
pearls then either return to the yacht and amass 
Points, or chance the deep sea caves — fraught with 
Perilous molluscs and poison coral-to find the 
treasure chest, which bumps your score up and 
replenishes your air supply for more oceanic jinks. 
So if you fancy yourself as the Cousteau of the 
Commodore, good varied visual activity (a notable 
clawing lobster) goes to make Scuba Dive a worth- 
while frolic. 
By Jim Hayes, sub-editor. 


MAY, 1984 


Seuba Dive (Martech/Durell). 


Hunchback (priced 

£6.90), Chinese Juggler 
(priced £6.90), and Mr | 
Wimpy (priced £5.90) 
from: 

Ocean Software, 

Ralli Building, 

Stonley Street, 

‘Manchester M3 5FD, 

Tel: (061) 8329143. 

Manic Miner (priced 

£7.95) available from: 

Pilot Software, 

Rathbone Place, 

London W1. 

Scuba Dive (priced 

£6.95), from: 

Durell Software, 

Castle Lodge, 

Castle Green, 

Taunton, Somerset 

TA] 4AB. 

| Tel: (0823) 544e9. 65 
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SPEED UP ANY BASIC PROGRAM 
WITH OUR COMPILERS 


Up to 40 times speed increase, reduced program 


BASIC COMPILERS 
Petspeed Compiler for 4000/8000 series, £12500 
Integer Basic Compiler for 3000/4000/8000 series £75.00 


CROSS-COMPILERS FOR BASIC 


+ Compiles Sourt 616M BOON sees to run 
Gyeewes oa 5125.00 


2.64: Integer compiler tompiling on 8008 Ser aes 
‘giving machinBeodesxecutablecn COM 64 


B-Port! Compiles sodrt@o'8000 Sénies to run on 


700/B-128 series 


‘X-700: Integer Compiler compiling on 8000 series 
giving machine code executable on 700/B-128 aes 


Wand RSZB26 capabilities to CBME4/WiC 20; 


+ 


GIVE YOUR VIC OR 64 FULL IEEE 
AND RS232 


Not a cartridge. Compatible with any software, 


inkerpod: Freestanding iterate giving 19488 
£99.95, 


SPECIAL OFFER 
‘Order 5 or more tr fand get a free Portspeed 
sph popes are exclusive of VAT BRE is also a small charge ioe, 


~postand packing. Dealer distbunts are available on anodes 
except the 700 cross-compilel 


‘Compilers are supplied ex: inion 


ex-stock, 


COMMODORE SOFTWARE _ hed 
Native-compilers for the CBM64 sie TrB a0 i - 
ggg from Commodore, ‘ 


INCREASE YOUR SYSTEMS SPEED 
WITH ONE SIMPLE PLUGIN UNIT 
INTERNAL SPOOLERS FOR EPSON 

8K £59.95 

16K £69.95 
32K £79.95 
64K £109.95 
EXTERNAL SPOOLERS MAINS POWERED 
PARALLEL TO PARELLEL: 8K £79.95, 16K £89.95, 32K 
£99.95, 64K £129.95 
PARALLEL TC RS232: 8K £99.95, 16K £109.95, 32K 
£119.95, 64K £149.95 
S232 TO RS232: 8K £99.95, 16K £109.95, 32K £119.95 
64K £149.95 
RS232 TO PARALLEL: 8K £99.95, 16K £109.95, 32K 
£119.95, 64K £149.95 
INTERFACES 

IEEE TO CENTRONICS 
IEEE TO RS232 
PARALLEL TO RS232 £79.95 
RS232 TO PARALLEL £69.95 
COMMODORE 64 TO PARALLEL INC. 
PRINTABLE CURSOR AND COLOUR 
CONTROLS £59.95 


£69.95 
£79.95 


All prices exclusive of VAT 


DEALER ENQUIRIES WELCOME 
IBEK SYSTEMS 


437 Stoney Stanton Road, Coventry, West Midlands 
Tel: 0203-661162 
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NEW SHOP 
NOW OPEN 
AT 
71 EAST STREET 
BRIGHTON 


TV GAMES SOFTWARE AND 
BOARD GAMES STILL AT 
24 GLOUCESTER ROAD, BRIGHTON 
TELEPHONE: BRIGHTON 698424 
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The Wizard & the Princess for the Vic 20 (from 
Melbourne House) was not impressive, probably 
because it has been written to run onan unexpanded 
machine. It is an adventure using graphics rather 
than text; anice idea but the result is pin men. 

‘There are five chapters (or tasks) which make up 
the whole adventure. If you finish (or abandon) one 
chapter you then wait for the next one to load. We 
failed to understand the first chapter, or escape 
from the labyrinth in the third, By contrast, killing 
the troll and dragon seemed amazingly easy. Rather 
adisappointment, 


Jerpac (from Ultimate Play The Game), is yet 
‘another ‘blast-the-aliens’ game for the 8K Vic 20, 
and a good example of the genre at that, For a start, 
Jetpac is fast flowing and initially difficult, which 
‘means you won't be fed up within 20 minutes. The 
{dea is to get your spaceman to build up the three 
stages of a rocket ship, fuel it up, then take off in 
search of booty in other-galaxies. The alien blobs 
change shape and colour as you change galaxies; 
however, the spaceman’s trajectory when flying 
appears realistic, No major bugs, and good fun, 


Visions’ Snooker is the same game that everyone 
seems to enjoy watching on TV. A reasonable con- 
version for the 3K Vic 20, the game seems to be let 
down by the graphics (presumably a colour TV is 
essential), Even on our colour set, the different balls 
were hard to distinguish, and often changed colours 
while moving. We found a combination of using the 
joystick plus keyboard helped the ga 
By Tony Dennis, deputy editor. 


The Green, Ashby de la Zouch, 


Visions, 


ove 
Melbourne House, 


London SE10 9TU. 
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Jetpack (priced £5.50) available from: FAST MOVERS: 
Ashby Computer and Graphics, Metagalactic Lior 


(Uamasoft); Cosmonaut 
(Melbourne House) 


Leicestershire IE6 5JU. 
Snooker (priced £8.95), available from: 


Paratrooper (Rabbit); Mini 
Keng (Anilog); Space 


1 Felgate Mews, Studland Street, 


London Wé6 9JT. 


The Wizard and the Princess (priced £5.95) 


lable from: 


131 Trafalgor Road, Greenwich, 


= SOFT MACHINE — 


7 CAMBRIDGE ST. HESDEN BRIDGE - W. YORKSHIRE HX 7 6 LN 
Tel: (0422) 845378 


HUNDREDS OF TITLES AVAILABLE . SEND SAE FOR LISTS & DETAILS OF SPECIAL OFFERS 


OUR, Crary Gott MrMicro 690 5.95 Quasar Voyager 
SPECTRUM RRP PRICE Puschy 690 595° Altar 
Junge Fever" ARF 6.90 3.99 Grand Prix Driver Battania Mr Micro 
ei cone $23 38 Beam Fantary 
sete cade 9 
Heatow Riewon 795 675 GermumffwterA orB — Kommos 
Nitefite 595 495 French Mites A or abe Bus 
oa cos 538 = 
Kong Osean $90 495 COMMODORE 64 
Hunehback 8590. $95 Damee In Dito Atiata 
Royal irkle $90 $95 Brande 
HereComes the Sun Alliata 5°98 Allgnta 
Durgeoe Mas Cini 730 630 Atkctom Advent 
faster ectom Adventure 
Hallet the Th eh 750 650 Haunted Howe 
Invasion of the Body Snatchers 7.30, Squash a Frog Cascade 
Rommes Revenge 730 630 Ghar Lvewiee Dymiyte 
ait Gitte 14.95 1198 Samptn Tack 
Bid Bes nage 35 149 Thad an Z 
x te 
Mite Miner 595 495 Hunchbuck Coumos 
Android Two Votx $95 495 MeWwimpy 
REPLY COUPON 


SOFT MACHINE . 7 Cambridge St . Hebden Bridge . 
West Yorkshire . HX7 6LN 


TO SOFT MACHINE: Please rush me the following tapes: 


Whscats Bele Weer Pacseat donee Sion Rone 2 
4 . Beowie vekes a we 
lenciose CO/PONo........... forf........... the trading name of Fabstar Computers Ltd. 
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wily £5.95 


Fag £6.95 


Par £5.95 Aue £5.50 : 
9 Owners know we're in 


the right game 


Last year W.H. Smith sold thousands of Sinclair 
Spectrums, making us one of the leading stockists in the country 
and the ideal choice for Spectrum Software. 

With Arcade Games ranging from Jet Set Willy to Ant 
Attack we've got action and excitement just waiting for you. 

Of course, our range doesn’t just stop at games. As leading 
stockists, we can also offer you an extensive choice of educa- 
tional software. 

What’ more, we're constantly updating the range,as new 
software is released so you can count on us having all the latest, 
most current programs. 

In fact, for the full spectrum, you can’t do better than 


come to the people who know the game. . 
| EN 


Bees SUbject toavailability Prices correct at tim 


g to press. At selected branches only 


TOP SAVINGS ra 


* %& PRINTERS * *& 


price 
BROTHER exvar 
£449.00 
£349.00 
£543.00 nc 
£130.00 11/5sA0 
£182.00 SHeer FEEDER 


£369.00 
£273.00 
£339.00 


£1325.00 
£490.00 


wiser £215.00 
Wx BOF/T £242.00 
Fx 0 £329.00 
M1008 FH £375.00 
PxTOOF/T £430.00 


P1004 4008 
PW1O80A 160eps 
PWI884 160cps 


SHEET FEEDER 


MANNESMANN TALLY 
wrno £199.00 
hit £419.25 
Mito ‘£600.00 
PIxY PLOTTER, £505.00 


£645.00 
£1149.00 
£1499.00 


‘OKI MICROLINE 
£180.00 
£269.00 ANavex ore 
£420.00 DAE 925 240c0% 
£655.00 FUsiTsu sax 
£730.00 5 612¢ 400cos 
£373.00 
£499.00 
£450.00 
£575.00 
£1598.00 


INWA CPA 
: ORDER ENOL 


PRINTERS — OTHER. : 


kk MONITORS & VDU's ee 
£229.95 
exvar 
€1595,00 
£1945.00 2 
£1795.00  HaZELTINE ESPRIT VDL 
£1375.00 — FeLevivEo siovou 


head x COMPUTERS ** 


APRICOT 
sek O319MB 


256X 0.315MB MONITOR 
Sot eae SIRIUS 


£915.00 

£190.00 

£459.00 

£138.00 

£1289.00 
126K) 28 

£175.00 2s6n24¥0 

£219.00 sen 10me 

£349.00 j25k MEMORY EXPANSION 

EXTERNAL TOMA HARO DISK 
COMMODORE 

COMMODORE 6s 

COMMODORE DISK 1541 

COMMODORE C2N 1830 CASSETTE 

COMMODORE MPSBOI PRINTER 

{Bex G4/Pmralet INTERFACE 

COMMODORE #096 


£199.00 
£278.00 
£305.00 
£398.00 


€1375.00 


£156.51 
£165.21 
£36.61 
£175.00 
£59.50 
£675.00 


£1375.00 
£100.00 


£1195.00 
£250.00 


£475.00 

£895.00 
£1238 00 
£459.00 EPSON 
ERNAL 10MB HARD DISK 


KAYPRO 
z OLIVETTI 


£1895,00 
fs SPRYG: £650.00 


Mec ses £799.00 
SPECTRUM 


SPECTRUM 48K £108.70 


MAYFAIR MICROS 


362 YORK ROAD LONDON SW181SP_TEL: 01-870 3255 


Ring R 


CGratic pictues; canbe switched to background 
Upper tine can be locked(tor comments te) 


FREE ADDED! Sophisticated Wordproces 


Z Catgains forVIC 20 and CBM64 
EPROM CARD//, 


40/80 COLUMN CARD Vj 
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Quality ZX SPECTRUM’ Software 
HISOFT PASCAL 4T 


| paver seen any other compar that could mach HisoM 8 Pascal 
‘Spectuam Mero” Auton 7989 

“Tas very impressive product. of bene to any Spectrum progeammar.- David 
Botan 2X COMPUTING Aug Sept 1083, 

Jat two. comments rom ‘ul length reviews of out powerlul and vetualy ful 
implereriaton of Standard Pascal The aavartages of sing Pascal are wel-krown 
Ite sot oourerang. ane above a ected rogare and row, ath aoh Panel 


eng the 


‘squvalert ZX BASIC programs and, sometimes, up 10 1,000 tes 


Heo Pascal supports FOR. ..00, WHILE DO. REPEAT... UNTIL, CASE... OF 
INTEGERs, REALS, ChARacters, RECORDs, POINTERS, SETS, ARRAYS oc. etc — I 
‘a 7ot a Tiny Pascal ba vetualy hl mplereriaton of he language allowing the use 10 
Gevetoo uw gh level language tile whe staring erection sowed cose 19 thal 
rocne case ve 8 7O-page mare 5 : 
MSgnPasca samoavansse na varety cto formats. ncn sequential FILEhanding 
HISOFT DEVPAC 3 
DEVPAC ie most high Tecormenced: The documentation s frst clas." Your 
Computer May 1983 

you rte programs in machine code. uy DEVPAC (ste best curenty onthe 
market "Adam benting. 2% SOFT m Winch Mire Saplember 7989 
Two commants ram reviews of wari versions of DEVPAC — now we have DEVPAC 3 
Rreiapis powell 280 assembler wth concnonal asse-sby nosery Pom tape (le 
‘soabie gereration of vory lnge code ies), ORG. EGU. DEFB, DEFS, DEFW. EFM, 
{Shee of any lngh — i tact al you need for fast (3.000 ines per minute) and power 

"Butt owen! sop therw DEVPAC 9 at includes an increible 


Setugerg ot you machne-cooe program ineuaing sng SWDpIn9 boars 
EVEN IN ROM Open up the screts of ow evel programyng with DEVPAC 3. 


Prices. 
Miao® Pascal 4T (2X SPECTRUM) £25 inclusive 
(MewBrain, SHARP MZ700 etc) €35 plus VAT 
Misoft Pascal 4D, many dik formats £46 Ine 
‘Mison DEVPAC 3. (ZX SPECTRUM) E14 Inclunive 


one enaye 


sie on ZX 


HISOFT 


13 Goossacra,Chedlngton 
‘bezard. Sees. U7 OR, 


(0296) 688885 a 
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DOT MATRIX PRINTERS 


PROFESSIONAL 
MONITORS 


“SANYO 
*MICROVITEC 
‘FIDELITY 
“PHOENIX 


BBC MICROCOMPUTER SYSTEM 


WE ARE AN OFFICIAL BBC 
COMPUTER DISTRIBUTOR 


Acorn Electron £199.; 


TORCH Z80 2nd PROCESSOR 
For only £347 + VAT 


es 
GUARANTEED LOWEST PRICES 


100% BBC COMPATIBLE MITSUBISHI 
AND TEAC SLIMLINE DISK DRIVES 


NEW LOWER 


el 
YOUR CONTACTS AT AKHTER ARE 


BUSINESS SYSTEMS 


SIRIUS — SANYO 
IBM — TEXAS — TORCH 


COMPLETE WORDPROCESSING 
SYSTEMS 
INCLUDING DAISYWHEEL PRINTER 
From £695 + VAT 


ARHTER 


HARLOW 


| COMPUTER GROUP 


OPENING HOURS: MON-FRI Sam-6.30pm, SAT 10am-Spm 
We welcome callers, no parking problems. 


== 
VISA 
ome 


COMPUTER CABINETS 


AND HOUSING UNITS 


FROM ONLY £1 3 + DELIVERY 


Send SAE for 
Colour Brochure 
illustrating our 
range of Computer 
Housing Units and 
Cabinets. 


MARCOL CABINETS 
PO BOX 69, HIGH ST., SOUTHAMPTON 


Tel: (0703) 731168 (24hr Answering) 
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COMPUTERS 


Spectrum 16K £8690 Onc 48 £113.00 aston THe CEOMEDIRE. 64 
Spectrum 48K £11300 Electron £173.80 TMBA RL FEATS we 
Dragon 32 £14500 BBC B £34695 “ 
Apple computers availabe. 
PRI 
Alpha Com 32 £19500 
(for Spectrum) £ 5220 £205.00 
Epson RXS0 £22000 £325.00 
Epson RX8O F/T £25000 Star Deita 10 £32500 
Epson FX80 £33000 Printer Cable £ 850 
MONITORS 14” CO 
Coble £170.00 “Microutic £195.00. “TV Monitor (Normende 


Saba) £20700 “All complete wth lead 


“Discounts on volume 
All other computer concept ROMS ring for prices 
Large selection of software. Too many to list 


SAE for software list. State make of machine 
£1.25 discount on two pro-rata for volumes over two. 
‘Add 80 pence Post & Packing for small items and £8.00 for large items. 
ADD 15%VAT.TO TOTAL 


BETTER PRICE ON PACKAGES THAN ANY NEWSAGENTS: 


Leigh Computer Systems 
36 Derby Road, Hinckley, Leicestershire LE10 1QF 
Tel: (0455) 612139 


(ee Se 
UAKESIDE MOUSE, KINGSTON HILL, SURREY, KTZ 7OT, TEL O1-546-7256 
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BIG K IS THE NEW GAMES 


MAGAZINE THAT BREAKS 
ALL THE 
RULES 


At last a games 
magazine that doesn’t 
g0 by the book! 

BIG K is the name 
and BIG K is the game 
and from the very first 
pixel-poppin’ page you'll 
know that no other sheet 
on the street looks like it 
or sounds like it. 

Whatever BIG K gets 
in its sights — whether it’s 
news, reviews, listings, or 
hardware, it always plays it 
a different way and says it a 
different way. BIG K is technical, 
BIG K is tactical but BIG K is 
never typical. 

BIG K isn’t afraid to shoot from the hip — 


and it’s always hip when it shoots. 

If you want a magazine that’s music to your } 
micros then ours is more than just the 

score. When we test rigs we don’t take 
prisoners and we've a ‘no holds barred’ 
approach to strategy and adventure. 


3 great utility programs to 
help you get even better 
games out of the BBC 
and Spectrum. 


THIS ISSUE: 

Falklands victor General Sir Jeremy 
Moore reviews the latest war games. 
1984 giant test — 3 forthcoming 
British versus 3 American micros. 
Adventure X — a'superb adventure 
game for you to type 


into your Spectrum. After your first byte of BIG K — 
Amazing games for Dragon, BBC, the game will never be the same. / 
Vic 20, Spectrum, Atari. Py 

Spectrum graphics special — how to Go get it! 

program great graphics into your micro.\| SECOND ISSUE ON SALE 


19th APRIL: 85p 


The 280 Video Pac lef enables I TUNIS 


Commodore 64 owners to run 
CP/M software; available from Impex (tel: (01) 900 0999). 


TELEPRINTER 
IMPRACTICABLE 


Ihave beengivenanex- able (however, Impex produces 
— | GPO7E250V 4 280 Video pac-see above), 
~ Teleprinterandserial In any event, it would not rep- 
- | interface, which had resent a cost effective solution 
. _— worked previously, I to your problem, because the 
“ believe, from a Z80 280 cartridge will be marketed 
SS ialoro: Lown with CP/M (which is the main 
Commodore 64whichI reason for its existence), so 
= —< —_ would like to use with you would be paying not only 
this Teleprinter: do you for the hardware, but also for 

MODEM MA NI [A know ofany software theoperating system 
which would doit? Can The total cost would be 
Which modems can be available on cassette, disk or | YOU tell me the cost of close to that of the cheapest of 
tusedwith Commodore ROM from Tandevs. Commodore 64 Z80,s0 the currently available dot 
64 to get into Micronet Commodore itself has plans | thatIcanusethis matrix printers, any of which 
800? How do you join? to launch its own modem | cartridge toutilise with — would run around ten times 
What software is plus cartridge-based software | S¢rialinterface and faster, occupy less than a 
required? Isitavailable for around the £100 mark, but | Software? quarter of the space, have 
on cartridge? Will the we can’t say for certain that | £7 Clark, Bromley many more facilities, and you 


unithavetobemachine jt will have Prestel frequen- | We think it unlikely that any- wouldn't need ear protectors 


dependent? Whatwilla cles | body would have produced every time you used it, 
complete package cost? Armed with the Tandata | commercial software to drivea So we're afraid that any- 
Will be able to access modem you can access Prestel | tleprinter, because the poten- thing you do which involves 
CABBusing my for £5. per quarter or both | tial market would be so small. an expenditure of more than a 
Micronet 800 modem? —_Prestel and Micronet for £13 | The 280 cartridge for the few pounds will exceed the 
‘Arethereany per quarter. We don't know if | Commodore 64 is still unavail- value of the teleprinter. 
Commodore-approved — Tandata’s software will be a 4 
units? compatible with CABB (C 


se inwis coma - parvancr'gucwnccs, 8K DOWNGRADING? 


At present, Prism has not but armed with the correct | 'mwantingtoplay8K switchable 16K RAM 
released a package to allow software you could use the | gamesonmy Vic20with pack)? 


‘access to Micronet for the 64. TM100toaccessourboard. | 16K RAM pack;is it Kenneth Woolard, Edinburgh 
However, Tandata has the possibletodowngrade — There is no need to down- 
TM100 plus software which Aan Rae i to8K, and ifso could grade your Vic, as programs 
Will allow access to Prestel M\bettRood Norn you give me the written for an 8K machine will 
databases, including Micro- Melvern. Worcs WRI42TL | necessary program(or work equally successfully with 
net, The software should be Tel: (06845) 68421 should I buya 16K expansion 
ThaveaVic20:canyou | waytoascertainthesize starts, because 2048 always much memory is left, MEMSIZ 
tellmeifthereisaROM of aprogramin appears to contain a null byte. (55-56) tells you the highest 
chip to be used in memory in Kbytes? A. second variable called address used by Basic. 
conjunction witha Also, whatisthestorage — VARTAs, pointing to the start of As far as tape storage capa 
modem, so capacity ofonesideofia your variable area, appears in cities are concerned, it’s diffi 
communication is C10, C12 and C15 the next two locations (45 and cult to give hard and fast rules, 
possiblebetweenauc _ cassette? 46). So you can write PRINT because a lot depends on how 
and other computers FGS Starr, Bristol. PEEK(4S) + 256 * PEEKI46) to many programs or files you are 
andcouldyousuggésta | ‘There are a number of system determine this value. saving on a tape. Each file will 
suitable modem? | variables whose contents can ‘The result is one byte after have a header and trailer label 


© Dickinsou, Hull be PeeKed to give you almost the end of the program itself, which occupies quite a lot of 
We know of no ROM chip | any information you could so just subtracting the two space, not to mention the 
with communications software | want about the size of your numbers printed out gives the _ physical gaps between files. As 
for the Vic 20 as yet. Commo- | programand its data. length of the program text. a rough rule of thumb, reckon 
dore UK is only planning one | First there is a variable AgyTA8 (47 and 48) tells you that you are saving about 100 
for the 64 for the moment, See | called TxTTA8 at locations 43 where any arrays used begin, _bytes/sec, so that five minutes 
age 146 of the March issue of | and 44, which points to the so subtracting VARTAS from of tape will save 5 « 60 * 
Computer Answers for a range | start of the Basic program. So ARYTAS in the same way gives 100= 30K Bytes, 

of suitable modems. You will | PRINT PEEKI43) + 256 * PEEKI4a) the space occupied by simple This means that one side of 
need an RS232 interface from | give you this memory variables. sTREND (49-50) gives a C10 cassette will hold about 
either Oxford Computer | location in decimal. Usually, theend ofthe arrays(+1),and 60K, a C12 cassette about 
Systems or Minor Miracles | this gives 2049, which is one FRETOP (51-52) identifies the 72K, anda C15 cassette about 
companies. byte further on from where the end of string storage. 90K. 75 
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PRINTER 
POSSIBLES? 


Taman Open University the more expensive (FX80 and 


student and intend Delta 10) operate at twice this 

usingmy Commodore speed; however, this doesn’t 

64with Easyscriptfor necessarily mean that a given 

writing assignments. document will take twice as 

Canyouadvisemeona long to print on a CP80 as on 

suitable A4-capable an FX80, since the quoted 

printer for this print speeds do not include the The universal interface system Interpod (right) enables your 
purpose? time taken for line feeds or Commodore machine to function with a variety of peripherals. 
James Redford, Bradford. print head movement over — 

‘Most of the current generation white space. These differ with case you still need an RS232 insist that he demonstrates it 
of dot-matrix printers such asthe printer design adaptor from Commodore, working with a Commodore 
the Shinwa CP80, the Star Another factor you will have because, although there is an 64 before you part with your 
Gemini 10 and ‘Delta 10  toconsider is the interfacing of S232 interface built into the money. Otherwise, there are a 


models, and the Epson FX80 your Commodore 64 to the — 64, it is not conventional and great many variables which in 
will produce acceptable qual- printer. Most printers have uses different voltages from accordance with Murphy's 


ity output in a number of only a Centronics interface as thenormal standard, law, will go wrong. 
modes; for example, double standard with an RS232as an Unless you are familiar with ord Computer Systems, 
strike, emphasised and italic option (an exception to this _ the electronics of interfaces) it je ncington Road 
scripts are now common, and rule is the Star Delta 10, — isa good idea to buy the whole : 


Woodstock, Oxlord. 


the printers require only an which has both on board, assembly from a dealer and 
appropriate sequence of con- together with a generous 8K | 


| trol characters to be sent to byte buffer). Unfortunately, 

them to initiate (or cancel tronics interfaces for the 

these modes. All of them will Commodore 64 are a litte thin 
handle 9 inch wide (A4) con- on the ground at the moment WMMANDS 
tinuous stationery There is one available from 


You don't say how much Microware in the US, and | [recently boughta result is not a match for BBC | 
you are prepared to pay, or there is a universal interface | Commodore 64, and (or even Spectrum) Basic, 

how important print speed is system called Interpod avail- after experimenting Other Commodore 64 toolkits 

to you, and this is the primary able from Oxford Computer | with its somewhat are available from Kuma and 

area for a trade-off. The Systems. ‘The alternative is to | jimited Basic,amvery Stack. 

cheaper printers (such as the _ go for an RS232 option on the | interested in finding a As far as assemblers are con- | 


CP80) print at about 80 printer, which will probably | good extended version. cerned, the 
characters per second, while cost £50-£80 more. In this 


is an element of 
Could you please personal preference about the 


commentonthe merits display format, editing pro- 
PRIME EVA LUATE ofvariouspackages:T've cedures and 0 on, which 
been recommended makes recommendation diffi- | 


Ihave a Commodore 64, _ these values appears, it is a Simon Basic, butata cult, It helps if you can tinker 
and would like towritea new prime, so add it to the | costof over £50, what with one before you buy. Sun- 
programtodeductthe array, Here is the code: advantages doesithave shine market the Master Code | 
prime numbers from 1001m 01300) over the cheaper Assembler (limited but cheap) | 
1 to 1,000. P've almost 200(1)=2ep=1 versions? Iam also on cassette at £14.95, and this | 
worked outa way, but 30FORn=3TO 1000STEP2 interestedin Machine is retailed through Boots and | 
wanted to know if there AOFORD=1TOep Code-and could you WH Smith, so you should 
wasaspecialcommand 50. iF »/olp)=!NTin/alp)) THEN | recommend the best have a chance to see it work- 
for it in Basic, Goroso assembler/disassembler ing. Most assemblers are avail- 
something like ATN? If SONEXTp for under £25? able only on disk, but Audio- 
not,arethereany short — 70ep=ep+t:alep)=nPRINTn | Nicholas Day, West Didsbury genic produces a_ cartridge 
routinesIcoulduse,as  50NEXTn You're right-Commodore's monitor at £29.95. It includes | 
the one I’m using at the This still executes fairly ROM Basic interpreter is a limited Basic toolkit, and so | 
momentis rather long slowly, and there are some limited. Simon’s Basic gives could satisfy both your needs | 
and cumbersome. reasonably obvious ways to | you an extra 114 commands. relatively cheaply. Again, you 
HJ Fleming, Northampton. soup it up a little. For | The most significant additions should be able to get it 


‘There is no standard Basic example, there's no point in | are in the areas of graphics through Boots. A full article 
function for the evaluation of testing a number to see if it is (colour and hi-res operators on editor/assemblers appeared 
prime numbers. The obvious divisible by ny number | being particularly useful), and in our January issue, which we 
technique for evaluating tests greater than its own square | programming aids such as recommend you lookat 

of primes is to create an array root; so you could replace the | RENUMBER and TRACE. There is a 
of them, containing to begin inner FOR loop (lines 40-60) somewhat half-hearted Kuma Computers Ltd, 
with, only the first (2) and then with a manual loop which ter- attempt to build some proce- 1] York Road, 

divide every odd number in minates when a(p) >SOR(n); dural structure into Basic, but Mcidenhead 

the required range (since no however, make sure that you | it is not possible to pass para- Stack Com; ; 

all the numbers in the array so loop; if you-don't, it saves no | isaserious omission. 

far. When a number which is time because SOR takessolong | Certainly, these extra 
7G | not es2ctly divisible by any of _texecute features are useful, but the 


Bootle, 
Uiverpoo! \2081N 
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INDIAN 
TAKEAWAY 


A friend of mine from 
India would like to buy a 
Commodore 64, but the 
Indian TV is Pal Band 
the sound isa different 
frequency ~ will the 64 
work with Pal B? If not, 
is there any other home 
computer suitable for 
use in India? 

DrV T Thomas, London 

We think it is unlikely that a 
British standard Commodore 
64 will run properly on PAL. 
B, and the same will go for any 
other micro with UHF modu- 
lated output, There are two 
solutions: first, replace the 
modulator with a local one 
(this will, however, invalidate 
the gaurantee); second, use the 
composite video output to a 
monitor rather than a tele- 
vision, 

Since several colour moni- 
tors are now available at a 
similar price to a portable 
colour television, this is not an 
expensive solution, and the 
picture will, of course, be 
higher quality 


Toften see programs 
using machine code 
routines with Basic 
loaders. I would like to 
beable to save the 

actual machine code to 
tape or disk for future 

use, rather than always 
have to use the Basic 
loader program - can 

this be acheived? | 
RY Miller, Liverpool, 

Any program must be loaded 
by some other program (unless 
of course, it is held in ROM), 
so whatever technique you 
choose entails the use of a 
loader of some sort. The 
reason most authors choose a 
Basic loader is because every 
body has Basic, and it's easy to 
do, An assembler will include | 
machine code save and load | 
routines, and, if you propose | 
to do much work at machine 
level, will be an iavaluable aid 
rowriting code as well. 


TV OK FOR | 


Backvide vi 


‘of @ Vic 20— thes 


jal interface orifice ts the one on the left 


A MAKING MODEM 
CONNECTIONS 


Tam thinking of buying 
a Vic 20. Iwant touse it 
tostore information 
such as names and 
addresses, titles of 
books, author and 
publishers — possible on 
this machine? 
Also, is there a 
modem suitable for the 
Vic, and do Ineed to buy 
an RS232 interface? 
Alistair Langston, Somerset. 
‘To answer your second ques- 
tion first, you will need an 
RS232 interface in order to 
use the Vic 20 with a modem. 
Minor Miracles is planning to 
release an RS232 for the Vic 


priced just over £20, enabling 
it to use their own (unap- 
proved) modem, Otherwise 
you could use the Interpod 
from Oxford Computer 
Systems (priced £99.95), or 
build your own interface for 
around £30 using the articles 
we printed in the November 
"83 and January '84 issues of 
Computer Answers. Commo- 
dore UK has no plans for a Vic 
20RS232 interface just yet. 
BT-approved modems, like 
DaCom's Buzzbox, cost from 


£80 upwards. 
For an interesting selection 
of software applications, 


memory expansion and other 


add-ons, contact Stack Com 
puters, who have a large range 
of extras 


Oxford Computer Systems, 
Hensington Road, 
Woodstock, Oxford 
Tel: (0993) 6) 2700, 
Minor Miracles, 
PO Box 48, 

Ipswich IP4 2AB, 

Tel: (0473) 50304 
Stock, 

292-298 Derby Rood, 
Bootle, 

liverpool (208LN, 
Tel: (051) 933551} 


‘MOON BUGGY’ SPLASH 


Ihave made many 
attempts at loading 
Anirog’s Moon Buggy 
on my Commodore 64. 
Thave tried switching 
off sprites and using 
different methods of 1 
loading, but all tono 
avail. [would be 

grateful if you could 
suggest other methods 
of loading. 

‘James P Hill, Northampton 
‘Assuming that your Commo- 
dore 64 loads other programs 


happily, there can be no fault 
with the cassette system, so it 
can only be that there is some 
fault with the tape itself. 

Whatever name you use 
when loading, the computer 
should still indicate that it has 
found a program, and display 
the actual name on the screen, 
In fact, the safest thing to do is 
type LOAD "if you are unsure 
of @ program name, because 
the Commodore 64 will then 
load the next program on the 
tape whateverits name. 


We did consider the possi- 
bility that you had been sold 
version of Moon Buggy for 
some other machine in error, 
but as far as we can tell. 
Anirog has so far only issued it 
for the Commodore 64. We 
suggest you request a replace- 
ment tape from your dealer, or 
contact Anirog itself. 


Anirog Softwa 
Co-op, 
Crowley, 
Surrey. 
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GAMES 
ADVENTURES 
MACHINE CODE AIDS 


PPOCPANYW 
Boot 


This sparkling collection 
of programs uses the full colour 
and sound capabilities of your 64. 

Seek treasure in the 
‘Forbidden City’ 
pilot yourself with 

‘Flight Simulation’ 

use a versatile assembler/disassembler. 


£5.95 


Allgood bookshops or from 


PHOENIX 


PUBLISHING ASSOCIATES 

14 VERNON ROAD BUSHEY 

HERTFORDSHIRE WD22JL 
TEL WATFORD 32901 


plus 50p p/p. 
NAME 
ADDRESS 


POSTCODE 
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DUCKWORTH 
HOME COMPUTING 


EXTENDED BASIC FOR THE CBM-64 
‘This cassette-based utility saves time and adds great scope to your 
machine with useful and powerful commands to the 64's Basic. No 
more need for all those Pokes and Peeks before you can use the 
64's amazing graphics, sounds and other facilities! 

‘The commands added include: GR (graphic mode), PLOT (plots 
a point), DRAW (draws from specified points), TYPE (for normal or 
large characters in Hi-res). There are also colour commands for the 
screen border and characters. 

Sprite commands include CSPRITE (to colour sprites), SMOVE 
(tomove sprites) COLLIDE and SHAPE. Also commands for the SID 
chip, SOUND, FILTER, PLAY and VOLUME. Extended Basic com: 
mands cover the Joystick, Paddles and Light Pen, as well as the 
usual commands like RENUMBER, OLD and FIND. 

Comes with an extensive manual for using the package and 
examples of most commands. The package is written enti 
Machine Code and in no way interferes with the 64 or 
programs. 

An essential utility for the 64! A complete manual is included. 
£18.50 


restarted during assembly. It also includes a monitor for saving, 
loading and editing Code. A complete manual is included. 
£18.50 


Write in for a catalogue of books and software. 


& 


DUCKWORTH/BUG SOFTWARE 
‘The Old Piano Factory, 43 Gloucester Crescent, London NW 7DY 
Tel: 01-485 3484 


READY FOR THE FLAT SEASON, 


SELEC SOFTWARE | 
31 Councillor Lane, Cheadle 
‘Cheshire. 061-428 7428 
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ISTHE64 A GOOD = 
BEGINNERS CHOICE? W 22225" 


favourably to the BBC — well worth 
‘considering as a first time buy’ 

Originally Iwas going to 

geta BBCB, but later I 

thought the 

Commodore 64a better 

buy for theaverage 

user. Could you give me 

your thoughts on this? 

Could youalso tell me 

ifa Commodore 64 
starters kit will come 
out in the near future? 
Christopher Gill, Chea. 
Broadly, the BBC Model B 
and the Commodore 64 have 
pretty similar features, and on 
the face of it, that makes the 64 
a good buy on price grounds. 
You'll pay around half as 
much again for a Model B as 
fora 64! 

However, there are differ- 
ences worth pointing out. In 
particular, BBC Basic is a very 
pretty and fast implemen- 
tation, It allows for procedure 
handling and automatic para- 
meter passing, features which 
are very unusual; In contrast, 
the Commodore Basic looks 
way out of date, It doesn’t 
even have built in features for 
handling hi-res graphics or its 
sound chip. Consequently, 
programs can frequently con- 
sist of lists of apparently 
meaningless POKEs. On the 
other hand, the 64's sound 
chip is more sophisticated than 
that on the Beeb. Each channel 
can be given independent 


= 


sound characteristics. 

Back on the Beeb’s side of 
the fence, the highest resol- 
ution graphics modes are 
much higher than that of the 
64, and, in the same general 
area, the resolution modes are 
more flexible. 

In the end, it all depends on 
what the ‘average user’ wants 
to do with his machine. If, for 
instance, good sound is more 
important than very hi-res 
graphics, then the 64 has the 
edge. You should start by 
making a list of the general 
areas you're most likely to be 


interested in, and match those 
to the computer you ultima- 
tely buy. 

One other consideration is 
software. The best range of 
software (and the cheapest) is 
always going to be that avail- 
able for the most popular 


ERROR FAULTS 


When I try Unifile II, a 
problem arises when 
loading data: I get ERROR 
message, String to long 
ERROR in 20180~can you 


Apart from your own 
CABB, I would also like 
toaccess my bank 
account out of normal 
hours (due to the nature 
of my work) with my Vic 
20, understand that the 
Bank of Scotland 
operate such a scheme, 
due to their lack of high 
street branches. Could 
you tell me what 

modem I would require, © 
bearingin minda 
possible and logical 
upgrade toa 64. Also, 

are other banks 
operating or 
contemplating such 
operations? 

RA Charlesworth, Shepply. 

The Bank of Scotland's 
service is offered in conjunc- 
tion with the Nottingham 


LISTENING BANK? 


Building Society. It is part of 
Prestel, called Homelink, and 
can be accessed with a 1200/75 
baud modem. You should be 
able to obtain a suitable 
modem and software for the 64 
or Vic 20 from Tandata. The 
modem is the same, TM100, 
for both machines, 

We believe that the Midland 
Bank is also toying with the 
idea of offering banking facili- 
ties to Prestel users. Homelink 
should be on Prestel page 
444, 
Nottingham Bi 
Nottingham House, 

5-13 Upper Parliament Street, 
Nottingham NGI 28x 
Tandata Marketing, 

Albert Road North, 
Malvern, Wores, WR142TL 
Tel: (06845) 68421, 


1g Society, 


help? 
R Cousins, Leeds. 
| We haven't used Unifle, and 
| since it’s quite a complex piece 
of software, we'd suggest you 
write to David Lawrence, 
author of The Working 
Commodore 64, at Sunshine 
| Books. As the author, he’s 
much the most likely person to 
put his finger on the problem. 
However, you could do a 
little detective work yourself 
first. The line on which the 
‘error occurs is accepting single 


ADDRESS ERRATA 


In the Commodore Clinic of 
the February issue of Computer 
Answers, we mentioned an 
accounts package from the 
Specific Software company, 
but printeda wrong address. 
Their correct address is 
given below. Our apologies for 
any inconvenience this may 


machines because of the 
potential market. Worldwide, 
the Beeb is pretty small beer 
compared to the 64, 40 that 
would be another reason for 
choosing the 64. Lastly, we 
don't know of any plans for a 
64 starter kit 


characters in TS, testing them 
to see if a cartiage return code 
(ues13)) has been reached, 
and if not, adding them to 
AS(51). Try putting a sToP in 
this line and printing As(51). 
‘Then CONTINUE and reprint it. 
‘This way you can see how the 
string is being built up, and at 
what stage the error message 
occurs. You'll probably get 
some clues as to why the prob- 
lem is happening, and per- 
haps, even how to solve it 


Sunshine Books, 
Hobhouse Court, 
19 Whitcombe St, 
London WC27HF. 


have caused them or their 


customers. 


Specific Software, 

10 Forlands Rood, 
Stourbridge, 

West Midlands DY8 2D. 
Tel: (03843) 73377. 
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VISIKING 


DISKING MEANS BUSINESS 
+* FREE PEN for ALL Computer Users 


Write or call (24hr answering) for our General Price List. Name 


this magazine and you will get your pen. 


OUR business is here to serve YOUR business, and if you 
don't find us the sickest and most refiable UK disk supplier — 


we'll refund your monies in full 


UK P&P is free, if we can't ship inside 4 working hours!" 


MEMOREX 


MEMORY EXCELLENCE 

Memorex diskettes wil work w 

havo a raputation which is sec 

5Vs DISKETTES 

Cortiiad or singie OR double density and 
inlorcement 


PRICES EXC VAT 


ANY computer ~ thay 


10-40 50-90 100 
3481 9,9 48 pi 190 2090 1990 
3491 5481p 2790 2690 2590 
3604 § § 96 i) 2790 2690 25.90 
3501 D $96 to) 3590 3490 33.90 
48 tp suntablo for 35 or 40 track 
96) auitabie for 77 or BOtrack 
108 16 Hard Sector al same p 


DISKING ‘SHATTERING’ OFFER 
MEMOREX 
t 


To prove just how good MEMOREX 
are. we at Disking are packing a 
FREE MEMOREX C-90 Cassette 
tape with every ten-pack of 
MEMOREX floppies until June 30th 
1984, This after does not affect any of 
‘ur other promotions, and is in acd 
tion to them, 


SONY 


10-40 50-90 100 
40.90 


39’ MICRODISK 
OM-D3320S Sided 42.90 41.90 
(Auto shutter 0.5 MByte rating) 

No library box available yet - sorry 


FREE WITH EVERY TEN-PACK 

OF DISKETTES FROM DISKING 
EE 10 LIGRARY BOX 

The Superb See 10 library 

‘box for storing and 

displaying ten diskettes 

Available individually at 

£2.50 exc VAT, see under 

‘Diskette storage’ 


——_ 
Sfbbh» 


MAXELL - The Gold Standard 
Maxell’s newly package 
meet or exceed all standards 

A.quality fo match the best, 

5¥e DISKETTES 

Certitied tor Single OR Double Density 48 tp 
media with hub ring 

PRICES EXC VAT 


32.90 
MD2-DDD S96tpi 42.96 
96 tpi suita 
108 16 Hard Sector at same 
@ DISKETTES 
PRICES EXC VAT 

10-40 
FDI-1288SS0... 29.90 
FOI-XDSSDD 
FD2-XDD'SD.'D 


50-90 


‘PERFECT DATA’ CLEANING KIT 
In our experience the only cleaning kit that 
works, and works reliably 

PartNo: Description 

KS For 5's" Drives 

cKe For" Drives 


ally 


Price 
14.90 
14.90 


5\4" DISKING SUPERMAILERS: 
Will mail up to4 diskettes in their envelopes, and 
very rigid due to copyright design, Packed in 
100s 

Part No: 
DSM 


Desc, 100 
Mailers 24.90 


200 
22:90 


300 
19.90 


means 
business 


PLUS 
2, Disking ‘COLOUR 
CODERS’ 
‘A multicoloured pack of ten 


fibre tipped pens for colour 
coding your diskette labels 
Available individually a 4p 
‘exc VAT per pack ot ten 


wt Dysan Quality 
‘maintained ~ prices reduced: 


DYSAN 
With new lower prices Dysan's impeccable 
reputation isnow a bargain. Go on, spoil yoursell 
5\ DISKETTES 
Certilied for Single OR Double Density, and al 
with Hub Ring reinforcement 
PRICES EXC VAT 

50-90 
22.90 
33.90 


10-40 
23,90 
34.90 


100+ 
21.90 
32.90 
32.90 
40.90 


10410S $4810) 
104/20 D'S 48 tpi 
2041DSS96tp| 3490 33.90 
2042DD/S96tpi 42.90 41.90 
48 tpl suitable for 35 or 40 track 

96 tp! suitable for 77 or 80 track 

108 16 Hard Sector at same prices 


B DISKETTES 
PRICES EXC VAT 

50-90 
28.90 


100+ 
27.90 


10-40 
37401 S'SSD..... 29.90 
37401DSSD0...32.90 31.90 3090 
37402DDSDD.. 40.90 39.90 38.90 


32 Hard Sector available al same price 


Disking Swing Lid Be 
NEW Product! 


How To Contact DISKING: 
By Telephone: 

By Telex: 

By PRESTEL: 


(0428) 722563 
(858623 Telbur G 
Page 2477310— Please allow 5 days 


for the order to reach us. 


ByFAX: 


(0252) 721521 


U.K. SHIPPING RATES INC. INS. BUT EXC. VAT, 


514° DISKETTES 

1-2 PACKS each pack @ 95p 
3-5 PACKS each pack @ 75p 
6-9 PACKS each pack (@ 60p 
10+ PACKS "POST FREE" 
5Y4° CLEANING KITS 

‘Same postal rate as packs of 54 
ciskettes. 10+ POST FREE 


Datalife-Five Year Warranty 
W's easy to see why they're the world market 
leaders, Perfect data retention everytime — for a 
Metime~ Datalte, 

5% DISKETTES 

Certified for Single OR Double Density, and all 
with Hub Ring reinforcement 

PRICES EXC VAT 

50-90 
21,90 
28.90 


10-40 
22.90 
29,90 


100+ 
20.90 
27.90 
26.90 
34.90 


MOS25 S/S 48 tpi 
MD550 D'S 48 tpi 
MO5775S'S96tpi 28.90 27.90 
MO5S7D/S96 tpi 36.90 35,90 
48 ip sutable for 35 or 40 track 

96 pi suitable for 77 or 80 track 

108 16 Hard Sector at same prices 


8 DISKETTES 
PRICES EXC VAT 

10-40 50-90 100+ 
FD34-9000 S'S S Dens ...... 31.90 30.90 29,90 
FD34-8000 S'S D'Dens 31.90 30.90 29.90 
DD34.4001 D'S DiDens....... 36,90 35.90 34.90 


92Hard Sector available at same price 


DISKETTE STORAGE 


‘SEE QUBRARY BOXES 
Sioes Minhas AND wren coen ciclays em a ane sme 
Cute sinc the Best orry oe he 

ICES EXC VAT 

Paro: Description 

SEI Leray Bon 

tea tray Boe 

ABALOCKABLE DISKETTE STORAGE 

Tes storage towns come oursizes. two for mim aes ars 
or ome 

They 2 0c 80 nates anc come comp 


PRICES EXC VAT 
Parte Description 
was Drang capacty 
hss : 
Fo 
ro 


8 DISKETTES 
1-2 PACKS each pack @ 1.60 
3-5 PACKS each pack @ 1.20 
5-9 PACKS each pack @ 909 
10 PACKS * POST FREE~ 

8 CLEANING KITS 

‘Same postal rate as packs of 5 
diskettes, 10+ POST FREE 


SEE 10 1-4 off @ 40p 
‘SEE 105-90! @30p 
SEE 1010+ @ 20p 
& LIBRARY BOXES 
LB8 1-4 off @ 60p 
LB 5-9 otf @ 45p 
LBB 10+ @ 30D 


VEREX 
Verbatim Verex come with a full one year warranty 
but ata very popular price - you can't lose! 
5 DISKETTES 
PRICES EXC VAT 
10-40 50-90 100+ 
19.90 18.90 17.90 
19.90 18,90 17.90 
8 DISKETTES 
PRICES EXC VAT 
10-40 50-90 100+ 
2.90 21.90 20.90 
22.90 21.90 20.90 
29.90 28.90 27.90 


*STOP PRESS* 


400 Brand New, Uniabelled Grey Superluxe Disk 
Libraries (20 minigisk capacity) at half price to 
clear. Minimum order quantity 10 pieces, 

Only ... 4.90 each. (3.00 p&p per 10, 30+ FREE) 
This offer is open to the trade OR end users 

First come first served 


5\« NEW SEE 10’ LIBRARY BOXES 


DISKING INTERNATIONAL 
FREEPOST 

LIPHOOK 

HAMPSHIRE 

GU3078R 

UNITED KINGDOM 


DISKING SUPERMAILERS (5'4" only) 
100-PACK 3.00 

DISKING COLOUR CODERS 
10-Pack Multicolours —_25p 
LOCKABLE DISKETTE STORAGE 
Allversions: 1 off 2.00, 2-7 off 1.90 
each, 8+ post free 


NORMAL ORDERS ~ 
WE NOW WELCOME ALL OFFICIAL 
GOVERNMENT ORDERS 


CREDIT CARO ORDERS, 
We aecome Acorn Macharge)avcayead (VISA Daw 


URGENT ORDERS 
if youre posting your order. omit the word FREEPOST 
from our address, and use our normal posicode GU3O 
7EJ and do not forget to stamp t FIRST CLASS 1 you wre 
& Government body a8 delined under NORMAL 
ORDERS and are telophoning your official order OF are 
aan individual or company using your Credit Card No, 
please make it cleay that you wish 1o pay for your goods to 
De sent fo you by FIRST CLASS POST 
FIRST CLASS RATES 
EXC VAT 5h 
First TEN-PACK 2.00 
Second & subsequent 
TEN-PACK 150 200 


DESPERATE ORDERS U.K. 
Youroptions are 
DATAPOST Next day U K -order by 3.00pm or: 
EXPRESSPOST Same day (ENGLAND) - order by 
10:30am 
Please tolephone lor further information, 
PRICES SUBJECT TO EXCHANGE RATES A 

AVAILABILITY 


HARD DISKS & SOFTWARE TRADE CORNER 


HARD DISKS FOR YOUR MICRO. 
We can supply Hard Disk sub systems for most 
‘micros ~5Mb from 1190.00 up to 40MB from 
2480.00 — please call for details, 


SAGE BUSINESS SOFTWARE 
With a SAGE fully integrated Sales, Nominal & 
Purchase ledger system costing only 375,00 how 
‘can you go wrong? 

In fact they even let you try-betore-you-buy for 
‘only 20.00, and refund that against your purchase, 
Please call for a full list of packages and prices, 
We will enclose a FREE pack af ten diskettes with 
every SAGE software package sold 


Ring Round $111 


“FREE AEROPLANE 


Being in the micro trade means you're dynamic 
and energetic but probably sit in Iront of your VDU. 
too jong like we do, So we've devised a way of 
getting you out into the fresh air — an aeroplane 
thal flies. Just call and ask for your flier and of 
course we'll Send you our 1984 trade price list 
(Yes W's printed at last and even our secretary 
Can't believe it) We'll include your FREE sample 
Unlabeled diskette and supermailer AND an 
‘application form for a DPC card to enable you to 
bbuy at our 10,000 prices yet order only in ‘50s, 


The Impex Dato 
Pac (right) i 


20 Video 
plug-in 


cartridge 80-column 
screen expander and 
terminal emulator that 


the Commodore 


64 to act as. a dumb 
terminal. It's priced 
£1,250. (Far right:) The 


Commodore 154: 


1 uses 54 


inch drives, and has @ 
capacity of 170K. 


(Far right:) the 


Commodore 


1526 isa 


dot-matrix printer 
bi-directional with a speed 


COMPUTER ANSWERS 


of 60cps. 


Be CuNIC 


lhe basic specification of the Commodore 64 
offers plenty of ‘serious’ potential, but not 
without adding a number of extras which 
push the price way above the price of the basic 
machine. However, the end result opens more 
possibilities than models in higher price range, the 
advantages being the name of Commodore and the 
increasing number of independent companies 
providing attractive add-ons. Here area few 
Initially the Commodore 64 seems lacking in 
features which are just taken for granted by users 
into serious applications. But its shortcomings can 
ned. When using word-processing and 
database packages, the speed of loading and finding 
data really requires a disk drive, With word- 
processing, the facility for seeing 80 columns on the 
sereen makes things far easier (so that what is seen 
on screen can be the same as the printed output 
Business users really need the opportunity of 
using the CP/M operating system with its almost 
unlimited choice of programs; and for creating 
charts a simple graphics tablet priced in proportion 
to the Commodore 64 would be very useful; and 


add-ons to provide all these facilitie 
[DISK DRIVES ] 


Floppy disks have the advantage of random access 
for finding data fast—and the drawback of costing 
as much as the original Commodore 64. The 
Commodore 1541 disk drive uses 5} inch disks and 
has a capacity of 170K—not large by today’s 
standards, but larger than the drives supplied 2s 
standard for the Apple II. The drive just plugs into 
the back of the Commodore 64 using the RS 232 
socket with a cable supplied. There are drives look 
ing virtually identical with just one difference, the 
number 1540. They were originally intended for 
use with the Vic20, so make sure you get the 1541 

Using just a single disk drive in a serious or 
business environment makes it more difficult to 
make copies and back-ups, so a second 1541 drive 
could be fitted into the system by just fitting a cable 
from the drive into the back of the first one. This is 
technically known as “daisychaining’. If the capa- 
city of the Commodore 1541 drive just isn't 
enough, use one of the floppy disk drives designed 
for other microcomputers in the Commodore 
range. 

Your first step will be to buy an interface, as the 
standard on the rest of the Commodore drives is the 
IEEE fitting. Here there is a choice which depends 
basically on how much you want to spend and the 
amount of versatility required. By far the most 
sophisticated (and the most expensive) is the 
Interpod ftom Oxford Computer Systems (priced 
£99). This accessory plugs in to the back of the 
Commodore 64, and has both RS232 and IEEE 
ports available. Not only is the Interpod virtually 
transparent to the user, it also doesn’t take any 
memory from the computer and has its own range 
of commands. 

Another interface is available from Dams with 
just the IEEE fitting, priced £59.95. Audiogenic 


be rede 


EXPLOIT YOUR 
UPGRADE POTENTIAL 


THE COMMODORE 64 IS A MACHINE WITH GREAT ADD-ON POSSIBILITIES 


E SURVEY THE MARKE' 


also have their own interfac 
to go with it. Impex have special cables allowing 
non-Commodore printers to be used with the 64, 
with the parallel interface using CMOS circuitry, 
and doesn’t need an external power supply. Oncean 


ind a software cassette 


interface has been selected, the choice of drives is 
only Commodore. The 
market doesn’t seem to have expanded for Commo: 
dore as much as for the Apple and BBC micros, 
probably asa result of low demand. 

Commodore do produce a 4040 disk system, 
which isa double drive unit with each drive having 
the same 170K capacity as the 1541 model (make 
sure here that the system uses the latest version of 
Commodore's disk operating system). Pricewise it 
costs around the £300 mark, less than two 15415, 
‘but 50 per cent more than the cost of a Commodore 
64 alone. There's a good case here for disk drive 
prices to drop with the rapid increase in sales to 
people who can't afford doubling the price of their 
system by adding a disk drive—and tripling it if 
they need a twin drive system, If the capacity of the 
4040 is still insufficient, then the monster 8050 is 
available. This will provide around 500K per drive, 
but the price is going to be in the £800 area, four 
times the cost of a Commodore 64. This isn’t the 
final type of drive available which could be used 
with the 64, but above this amount, a different type 
of system probably makes more sense. 

In any case the cost of the interface must be 
added to the cost, and the combination of 64, inter- 
face and drives should be seen to work with a 
program before purchasing it. Currently the 
Commodore 1541 disk drive comes complete with a 
word-processing package Easyscript free of charge 


EE Sa rONTERS 
Commodore do provide their own range of 
printers, many priced in proportion to the micros 
like the Commodore 64. There is a choice really 
depending on whether the Commodore products 
meet your budget and technical needs or not~ if 
they don’t, then you are back to the interfaces we 
mentioned to open the door for using brands like 
Epson, Seikosha, and soon. 

The range from Commodore includes the 1525, 
dot-matrix printer operating at 30 cps with tractor 


independent disk drive 


MAY, 1984 


| feed mechanism. This model costs £230, Further 
up the scale there js the 1526, which is twice as fast 
at 60 cps, and is bi-directional. However, the 1520 
printer plotter costs just £169.99, and plots graphs, 
and histograms in four colours, plus letters and 
numbers at 4 eps 

If you use another make of printer, an interface 
will be required. Further examples of interfaces are 
the Centronics parallel supplied by Stack (priced 
£18) with cable and cassette for the conversion rou- 
tine, alternatively Stack can also supply an TE 
and RS 232 interface at £39 and £29 respectively 

Audiogenics’ cable costs £19.95 for 
and it needs the companies interface software 
RAM Electronics provide a Centronics add-on 
which includes automatic conversion into readable 
mnemonics of the 64s control codes. Commodore 
themselves also produce an RS232C 


fentronics, 


interface at 


| 
| g345. 

Adding another manufacturer's interface to yet 
another company’s printer has all the possibilities 
of things going wrong with nobody taking the 
blame-so make sure you see the combination 
| working before parting with money. More people 

have problems with interfacing printers to micros 
than almost any other problem don’t try to cut 
corners, saving.a bit here and abit there 

SPT supply a Centronics printer program on 
tape or disk, priced £35 with lead, £10 without 


= wonters 


The domestic TV set was never really intended for 
use with « micro, though it does work acceptably, 


“ad 


but if the type of work to be done with the Commo- 
dore 64 involves figures, text and a display of 80 
columns then you will need a monitor. Using a 
monitor has the added advantage of freeing the 
domestic television set for the rest of the family, 
making you far more popular. 

But before you start considering an outlay of 
around £230 from Commodore (or at least £199 
from other supplier) it's best to assess your needs. 
For example, do you really need colour? ~ one of the 

80 column for the 
Commodore 64 specifies the use of a monochrome 
monitor. The extra cost will be around £80-£100, 
plus anew cable which will be under £10. 

In the monitor/TV debate, there is a form of 
compromise when a colour TV set that has direct 
video input can be used (but not with the 80 column 
tachment and CPM extras we have mentioned 
here). This input is used when a film from a video 
recorder is shown, and can give a better result than 
aconventional one 

80 COLUMN DISPLAY 
By adding this facility to the Commodore 64, it can 
compete with the far expensive "micro 
systems, The system we examined came from 
Impex Designs and is called VideoPak 80. Adding 
this plug-in cartridge replaces the original C64 
border, and provides clear characters in either 40 or 
80 column mode. There is a tremendous increase in 
the screen raster rate, which means that this upD> 


suppliers of attachments 


MAY, 1984 


CLINIC 


The Impex parallel printer 
interface can translate the 
character set to ASCII, and 
pass through graphics 
characters; priced £69.52 


‘SUPPLIERS OF 
INTERFACES: 
Audiogenics, 

1 8B 
Reading, Berks, 
Tel: (0734) 586334 
Dams Office 
Equipment, 

Road, Kirkby 
Liverpool 133 7UA. 
Tel: (051) 548711 
Impex Designs, 
Metro House 
Second Woy. 
Wembley HA9OTY 
I: (01) 9000999 
Ram Electronics, 
106 Fleet Road, 

Fleet, Hants GUIS8PA 
Tel: (02514) 5858, 
Stack Computer 
Services, 

Freepost, Bootle, 
Merseyside (200AB, 
el: (051) 933.551 
Softex Computers, 


Wheaton Road, 
Bournemouth BH7 61H 
Tel: (0202) 42202 
Interpod, 
Oxtord 
Sy 
Hi n Road, 
Woodstock 
Oxford OX7 UR 
Tel: (0993) 812700, 
SPT Electronics, 
Tollesbury, 

Essex CM9 8SE 
Tel: (0621) 868484, 
Impex, 

Metro House, 

id Way 


nputer 


singt 


Midd HA9 OTY 


Tevonsooom, 83 


COMPUTER ANSWERS 


The Commodore 14 inch 
‘colour monitor (right) 
costs around £230 

(exe. VAT) but before 
buying, ask yourself if 
colour's really necessary. 


SUPPLIERS OF DISC 
DRIVES, PRINTERS, 
INTERFACES. 

Commodore Business 
Machines 

675 Ajox Avenue, Slough 

Berks. 

84 Tel: (0753) 


COMPUTER ANSWERS 


grade needs a monochrome monitor instead of a 
domestic TV 

Adding the facility for 80 columns on screen 
‘with 40/80 softswitch) is in itself very useful; he 
ever, Video Pak 80 (from Impex) offers far more. 
Included in the package is the Word Manager, a 
word-processitig package with Mailmerge facilities 
which costs £39.96 on its own). There is also Pia 
‘Manager, an easy to use spreadsheet which can have 
up to 63 rows and 254 columns. The package 
includes communications software which allows 
screen dump to printer at the touch of a button to an 
RS232 type printer. With the Video Pak 80, the use 
of a disk drive is optional, though it will increase the 
effective speed of operation, Complete, this package 
costs £125; If the cost of the software supplied with 
the system is subtracted, the cost of the bare 80 
columns attachment (if available on its own) will be 
ry low. However, it makes sense to have the pack- 
age all-in-one. 
SPT electronics also do an 80 column card, 
which costs £110, or, with two slots and EPROM, 
£134, 


The 280 Video Pak also includes a disk-based 
version of an improved user friendly version of CP 
M called SB-80. In fact the SB80 DOS adds a direct 
printing mode to your choice of printer, Again this 
upgrade must be used with a monitor not a domes: 
tic TY, so must be added to the cost of using CP/M 
with the Commodore 64. An external power supply 
isalso required, and is included in the price of £225, 

Again bearing in mind that this add-on also 
includes the features of the Video Pak, the Plan 
Manager spreadsheet and Word Manager word- 
processor, the actual net cost of adding CP/M is just 
£100-so although this attachment is virtually the 
‘same price as a complete Commodore 64 computer, 
the improvements it brings make it virtually a dif- 
ferent system altogether, with just the name the 
same. 

CP/M from Commodore themselves is likely to 
be available soon, and probably from other sources 
eventually. One thing that’s certain is that there will 
be no shortage of programs for the Commodore 64 
once these attachments become more widely 
available. 


i ADDING CP/M | 


“GRAPHICS ATTACHMENTS 


Still the most popular operating system of all, but 
shortly to be overtaken by PC DOS, CP/M is a 
planned product (according to the current Comm 
dore 64 price list). No firm price and availability are 
known as yet; however, there is a form of CP/M 
available, not from Commodore, but again through 
Impex Designs. 

Called the 280 VideoPak, this plug-in cartridge 
attachment has a built-in Z80 microprocessor 
designed to run any CP/M 2.2 program in 80 
columns. As long as the disks have been formatted 
| foruse with Commodore disk drives, and according 
| to Impex, programs formatted for the 64 are avail- 

able through Lifeboat. Almost at the same time as 
this attachment became available, Microsoft 
announced that Multiplan would be available for 
the Commodore 64; so this could be the first of 
many programs available in Commodore disk 
format. 


Although there is a printer plotter available for the 
Commodore 64 for creating charts, graphical 
designs and presentations, a graphics tablet is ex- 
tremely useful, With one of these attachments the 
user ‘draws’ using a stylus and the whole system 
should come complete with software, 

‘One is available (from Audiogenics) for just £89.95, 
called the Koala Pad (measuring just 8x6x1 
inches and weighing just 11b). The active pad sur- 
face is a slightly recessed four inch square with two 
push buttons located above it, The Koala Pad is 
held in the left hand, with the left thumb pushing 
one of the buttons, and the right forefinger or stylus 
doing the actual drawing. The Koala Painter menu 
is split into three sections, Commands, Brushes and 
Colour Palette, so that the user can build up a pic~ 
ture using freehand drawings combined with the 
basic shapes contained in the menu. 

By Neville Ash, a Computer Consultant. 
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| (commodore 


_ Thenatural development for 
| Commodore 64users 


Unlock the full potential of your disk-based -The perce i Information 
Commodore 64, use Superbase 64 — the complete (lads poco system An the Commodore 
records - handling ‘system that puts business-style 


power and practicality at your fingertips. Cores vee canscass OS gat wa las 
Superbase 64 solves a host of filing problems 

with its easy record formatting, powerful indexing Precision Software Ltd 

and sorting, extensive outputting options, and its 6 Park Terrace, Worcester Park. 

‘Superbasic’ programming capability. I; ! 
Invoices/Finance & Banking/Membership/ 

Collections/Recipes/Personal Bek ess Software Telex: 8955021 PRECIS G 

Prospects/Management Accounts/Car Flee! ‘More information on Superbase 64 is available from Commodore 

Records and many, many more! Dealers, Major Retailers or trom Precision Software direct, 


t And Superbase 64 comes with a simple-to- From the authors of Easy Script. 
follow manual and audio-learning cassette = 

‘so you'll have no trouble getting the 
: benefits straight away. 


Gomes, 
“ the jumble of 
vide your sights the occurrenc 

Thefi You con play by yourselforin 


= 
BURNIN’ RUBBER 


NEW ORIGINAL GAMES 
FOR THE COMMODORE 64 


@ NIGHTMARE PARK ss in fact compendium of 
14 games. The task of the user is to gain as many points as poss- 
ible travelling through a maze beset by obstacles at every turn 
These infuriating obstacles are overcome by a combination of 
skill, sharp reflexes or by sheer good luck making Nightmare 


Park a suitable game for all ages. 
PRICE £7.99 
@ DOTS & BOXES 5s an intelligent game where the 


User and the computer take turns in completing boxes by draw 
ing a line between two dots. The aim of the game is to win the 
most boxes whilst skilfully minimising the number of boxes given 
away to the computer 
PRICE £6.95 

@ HEXAPAWN for strategic and persistent play. The 
‘opponent (computer) has no initial strategy but is programmed 
to learn from the user's wins to improve its own strategy. 

£5.95 
@ CHOPPER LAND Jour chopper is chartered to 
transfer goods trom your base and land SAFELY. An exciting new 
game tull of surp) 

£7.99 


Send Cheques/PO: 


A.R. SOFTWARE 
86 Avonbrae Crescent 
Hamilton Scotland 
Tel: 0698 282036 


DEALER ENQUIRIES 
WELCOME 


AR COMMODORE 64 
I71S HATHOR SOFTWARE 


LASER STRIKE 


DISC £10.50, CASS £7.50, POSTERS £2.50 
ist class postage inland included 
Postage overseas + 10% 


HIGH QUALITY 


PROGRAMS REQUIRED 


FOR CBM 64 AND VIC 20 
MSGM ROYALTIES & LARGE 
DISTRIBUTION NETWORK 


ISIS HATHOR 


Royden, Perks Lane, Prestwood, Great Missenden, Bucks 
Telephone: Great Missenden 3224 


Ring Round S113 


ing back to 
their owners for quite some time. Now, 
Commodore 64 users can have that same 
pleasure too—by getting an ADMANW 
SPEECH SYNTHESISER] It’s word power 
is endless as there is no set vocabulary. Yer 
Operation is simple, The 64 elements of 
English speech are pre-programmed to let you N 
Put your words together as soon as you switch 
fn, Just imagine....you'll be able to program your 


Now developing programs that ai 
with the Adman 64 Speech Synthesiser. 
First roleases are: 

ingdom Valley (Bug—Byte) Attack— 
Attack (Voyager) 


finds it 


Prices around: 
8k Ram Pack 


16k Ram Pack 
Motherboard, 


Ring Round 5114 


ease send me information on Adman Vic 20 
Accessories 


Dept. C, Adman Electronics Ltd., Ripon Way. 
Speech Synthesiser .. £49.95 Harrogate, N. Yorks, HG1 2AU. Tei. 0621 740972 


Adman Electronics Ltd, isa member of the Adam Leisure Group PLC 


/84 _64/Computer Answers ! 


The Name 
For Quality 
And 
Innovation 


Writtén by a fJight simulator instructor and pilot. 
Superb graphics. comm@pore Gt vic 20 16k £7.95 


TRADE ENQUIRIES: ANIROG SOFTWARE LTD. ‘29 WEST HILL DARTFORD KEN (0322) 92513/8 
MAIL ORDER’ 8 HIGH STREET HORLEY SURREY 24 HOUR CREDIT CARD SALES HORLEY eee 
PAYMENT BY CHEQUE P.O. ACCESS/VISA 50p POSTAGE & PACKAGING 


} 


database program 
called Magpie sounds 
slightly worrying - will 


it filch all your valuable data 
and hoard it in some inaccess- 
ible nest deep inside the 
system? However, this new 
| package from Audiogenics for 

the Commodore 64 is nothing 
if not user-friendly, and. in 
some respects quite innovative. 

Magpie uses the unusual 
combination of a cartridge for 
the program and disk to store 
the data and applications. The 
package contains the cartridge, 
‘disk which has Help screens for 
thecommands, with two example 
applications and the manual. 

Use of Magpie revolves 
around ‘pop-up’ menus, some- 
thing which is more often 
found with the new mouse 
operated systems like Macin- 
tosh and Lisa. The second dif- 
ference is the cursor: instead of 
a square and ready, the option 
selected is shown in red on a 
white background; once this 
option is selected the choice 
changes colour to black, 

After inserting the cartridge 
the main menu appears on the 
screen, There are five choices: 
Run procedure; Use calculator; 
Get system; Create system; and 
Load and run (see above right 
The Commodore 64's 
special function keys are used 
to manipulate the cursor. Fl 
brings the cursor to the top of 
the list; F3 moves the cursor up 
by one option at a time; F5 
operates the chosen selection; 
F6, produced with shift lock, 
produces the Help facility for 
the particular option being 
uused; and F7 moves the selec~ 
tion down one option ata time 

Before reaching the main 
menu, Magpie wants to know 
which disk drives are being 
used. The program can be used 
with the 1541 drive, and also 
with the 4040, 8050 and 8250 
(hen a suitable interface like 
the Interpod is used 

‘Taking the second option of 
the menu, Calculator, brings up 
Magpie's choice of up to 26 dif- 
ferent variables, user selected 
This option can also be used as 
conventional calculator. 

The third option, System, 
refers to.a complete application 
which will be held on disk, 
loaded into the 64 when 
required. As each option is 
taken, a second menu appears 


which overlaps the original 
one; the chosen selection 
appears in white on a black 
background, 

Mailing list is an example of 
an application produced using 
Magpie and the menu has 
eleven options: Add names; 
Modify name; Delete name; Print 
labels; Selective print; Help with 
index; Make new index; Get 
Saved index1; Indexed modity; 
Sorted print; and Create new file. 

All applications using 
Magpie start with a form (or 
page) which will contain the 
basis for all the information 
that is to be used. Magpie can 
have two of these pages (forms, 
active at the same time, and 
each can have its own datafile. 

Once this form has been 
created, it can be accessed in a 
number of ways: sequential 
access can be used where the 
Program starts at the first 
record and works its way 
through to the end of the file; 
numeric access where the 
numeric position of the infor- 


MAGPIE: A_USER- 
DESIGNED DATABASE? 


mation is used; searched access 
is where Magpie works 
cording to criteria 
that you have already defined. 

Indexed access can be used 
with a named field as the key 
So that when the key is entered 
Magpie can find the appropri- 
ate record; sorted access can be 
used where one of the special 
attributes of the index file is its 
sorted order. With this system 
records can be entered at 
random, and Magpie finds 
them in order. 

The various components of 
Magpie are controlled by Pro- 
cedures. This is just another 
name for a group of commands 
which linked together perform 
a specific job. The user selects 
the procedure title from the 
menu, and Magpie actions this 
command, then returning to 
the menu and display end of 
procedure, 

By using Magpie a whole 
sequence of commands can be 
used with the Begin and 
Repeat structure available, and 


a procedure can be altered after 
set number has been reached, 
or changes made to allow mul- 
tiple decisions. If this wasn't 
enough in a sophisticated data- 
base, Magpie can also produce 
graphicssuch as horizontal 
bar graphs, vertical bar graphs 
and x and y points, 

Magpie must be the most 
advanced type of database cur- 
rently available for the 
‘Commodore 64. Its easy to use, 
employs the latest state-of-the 
art systems with its pop-up 
menus, has password security, 
and is truly programmable. 
‘The package can be as simple 
or as sophisticated as the user 
requires; in fact, the only main | 
drawback could be the speed of 
operation of the 1541 disk 
drive. 

By Neville Ash, a computer 
consultant. 


Magpie is priced £99 from 
Audiogenics, 
PO Box 88, Reading, Berks 
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‘Stock 4-slot Motherboard |switched) £27.40) | Forcassete based sysiems:- Arrow (Toolkit/Fast Cosseme) £33.35 | 526 Printer 490 
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Spectrum A complete range of peripherals from just one source! 


All 
Please send me a Free brochure, price list and the 
address of my nearest stockist. 
Name 


Address The Coma ute People 


STACK cab ace MATION CENTRE) 
290-298 DERBY ROAD, BOOTLE 
LIVERPOOL L208LN 


ERG DEALER ENQUIRES- 051 9 1511, ASK FOR ‘DEALER SALES’ 
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The best debugging/utility ROM for the BBC! SIVASyIVE} \ f 


SPY 


*peave SORTWAARE 
* CTRLF r ; 5 
ani SPY2 is the new comprehensive debugging monitor, dis-assembler and 
disc utility ROM from SYSTEM. 
* NOCTRLE 
* NOBRK SPY2 encompasses all the superb easy-to-use facilities of the renowned 
* cLsT SPY debugging monitor, additional front pane! commands, 
* HLsT anew set of powerful disc recovery utilities, a formatter, 
* xUsT a relocator, program trace facilities and a versatile dis- 
* ETRACE assembler. 
BRACE j * inspect, single-step through or dis-assemble ANY ROM 

* WHAT 

* single-step through subroutines in one go 
* axy 
z * toggle/clear breakpoints 

AMEND Price held at£24.15 inc vatfor 
Pragabk orders received before 1st May. colour or black and white front panel display option 
* stat Nena price Aaget30 nc ve” Hex dump, full or intelligent dis-assembly option 
* DepiT > 
* REFORMAT * disc sector editor with * find disc space 
hex and ASCII displ 
* FORMAT powerful sis eas * create and amend disc catalogue 
ation disc recovery * recover and reformat bad track entry 
* WHERE utilities * find string or hex code on disc * download (and run) disc file 
* mLoaD * unstoppable verify disc utility 
* MRUN 
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_ & cable and FREE Tasword WP Software 


The BEST VALUE 
Letter Quality Printer - 
available for your Spectrum 
Now with ZX LPRINT Interface 


i NW) 
all for £29 fp inc var AY 

& FREE \ 
onl DELIVERY F— 


READY FOR IMMEDIATE USE, 
-JUST PLUG IN & GO! Ys =, 
IDEAL FOR:- a 


* HOME CORRESPONDENCE 
* BUSINESS USE 

* DOCUMENTS 

* SHORT STORIES 


The TP1 manufactured 
in the USA by Smith 
Corona, is without 
doubt the best value for 
money letter quality 
printer ever offered to Spectrum 

Users. Dataplus-PS! Ltd. have added 

the U.K's best interface and cable assembly 

ZXLPRINT plus the best word processing 

software - TASWORD giving you a complete 

package. Guaranteed to work first time. 

Use standard stationery or, for only £79 (if ordered Dusen mat tn 
with your TP 1 )we will supply a tractor feed so you can rth Seinen 
Use continuous or fanfold paper. * 
VISIT OUR SHOWROOM AT 39-49 ROMAN ROAD, “**""" 
CHELTENHAM 


Don't delay - At this price the stocks won't last [pogece 
forever! 3 


SPECIFICATIONS 


ACES 


et eee a 
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CENTURY 


COMMUNICATIONS 


For the past five years “Personal Computer World” has led 
the market in microcomputer magazines and has a reputation 
for publishing the very best software for all the most popular 
micros. The latest additions to the series The Best of PCW Software 
are these two exciting volumes for 
The Commodore 64 and The Electron. 


This BEST OF PCW series contains the finest Programs written 


for each machine plus a wealth of hints, tips and utilities which 
will prove essential reading for all serious programmers 


£5.95 . 
Available through all good bookshops, or fill in the form below 


ORDER FORM Book only Book and Cassette 


Tenclose my cheque/postal ord 
for £ 

(Please make pavable to 
George Philip Services Ltd) 


To: George Philip Services Ltd 
Amdale Road 
Wick 
Littlehampton 
West Sussex BNI7 7EN 


Name 


Address 


Please s 
(tick wher 


SCrEENpPLaAy yy 
£200 COMPETITION 


SCREENPLAY offers anyone who buys the 
ANIMATOR for the DRAGON 32/64 or the BBC Micro, the 
chance to recover the cost and a whole lot more. 

All you have to do is to write an original program 
using the SPRITES from the ANIMATOR. Programs may be 
written in basic or machine code. 

The winning program will be published by 
SCREENPLAY and the author will receive £200 cash plus 
royalty payments, subject to SCREENPLAY standard terms 
and conditions, a copy of which can be obtained by 
request 

Even if you don’t win the £200 cash prize, if your 
program is of high enough standard, you could be making 
MONEY before the closing date of the Ist September 1984, 
by having your program published by SCREENPLAY. 

Rules of the competition and entry forms are included 
in the package. Alll entries will be acknowledged 


THE ANIMATOR is a sprite GENERATION package for the BBC MICRO 
and THE DRAGON 32/64. The sprites produced have collision checking 
facilities built in and can be moved around the screen from your own 
basic or machine code programs. 

The programs are supplied in a box with a comprehensive manual 
and demo programs. Details of each product are given below. 


SPRITE FEATURES INCLUDE: 


BBC MICRO: DRAGON 32/64: 

Maximum size sprite 30 x 30 pixels: Sprite size up to 40 x 40 pixels: 
16 colours in each sprite: all available colours: 

64 sprites at 8 x 8 pixels or 9 sprites at all 5 H-RES modes: _ 

30 x 30 pixels: 25 sprites at any one time: 

Each sprite generates 2 other related 40 page manual and demo game 
clones. included. 

ONLY £11.95 ONLY £9.95 


[Cut out this coupon and send it now to: 


SCREENPLAY, 134 St. Vincent Street, 
DEALERS Glasgow 
. Ph THE ANI TOR for thi 
CONTACT 041-248 2481 for details of (exe Maryn THE ANIMATOR for the 
our range of software and dealer terms. _|B8C MICRO[ £11.95 | 


<| Tick 28 appropriate 

|My name is 
PROGRAMMERS: Address 
Excellent royalties paid for top quality 
original programs. Send off now to, the 
PROGRAMMING DEPARTMENT at 
SCREENPLAY. 


All cheques payable to SCREENPLAY. Be 
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PENDLE SOFTWARE 


A range of Accounting systems designed by accountants in commerce and 
Practice to aid your business administration 


PENDLE ACCOUNTANT PENDLE RETAILER 
Final accounts preparation system for practising accountants. Cash book system linking to Pendle Nomina 


PENDLEINVOICE PENDLESALES PENDLE PURCHASE PENDLENOMINAL PENDLEPAYROLL PENDLESTOCK PENDLE POS 
integrated accounting systems extensive reporting 


PENDLE DATABASE (new ri 
i = 


es. Creates turnkey 


se) 


Atle extensive tac Wu driven applications of your own design. 


program generato 


Pendle A: 
Fixed Asset Ac 


Pendle Plant Pendle Costing 
ting. Plant Hire Control System Jot g System 


APPLE Il, APPLE Ile, MULTI USER SYMBFILE, SIRIUS, APRICOT 


Contact Steven Healey or Garry Lavis on 0706 229125 


Nelson Computer Services Ltd 


ST. JOHN'S COURT, BACUP ROAD, RAWTENSTALL, LANCS, BB4 7PA 
Tel: ROSSENDALE, (STD 0706) 229125 (6 lines) - Telex: 635615 


THE 
FABULOUS 
f 


VALUE thats 
out of t 

' . ut oO: ; is-worl 
50 GAMES ON ONE CASSETTE 


DRAGON LILI G18 Spectrum‘ @fappia’ ATARI ORIC] Zke7. VCE 20 


———————€ -—— 


siodine'so gukteceerrinna ff EXPRESS DELIVERY. pa res EID 
ERE Rey cua, ORDER NOW E See 
ng. : ‘ 


Pensa da | 
oy I 
! 
I 


seecroum [7] onc? axe a we 20 [ 
‘will provide ms secae = [] onasow [] rani [J ape 
entertainment for al the family at Post Code <. 

Cascade Games Lid 

3 Traction of the DME Suite 4, 1-3 Haywra Crescent. Harrogate 
Compute North Yorkshire. HG1 S8G England I 
wires welcome. "=" Telephone: 10423) 503526 oe 
enna | 
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—_ Nowthe __ 
Commodore 64 
means business 


The Game's over. Wouldn't youliketoincreasethe —_ descriptions now use the spread sheet formula for 


applications potential of your Commodore 64? instant feedback and analysis of trading results. 
Transform it from a fun family computer intoa In a world where ease of access and speed of 

truly professional tool? Now —thankstoHandic, _ assessment are essential, CALC RESULT gives 

the world’s largest creator of Commodore everyone the power to harness the untapped 
software — you can give a powerful new potential of their Commodore. 

dimension to your 64's performance. We have CALC RESULTis versatile... use it to calculate loan 
pioneered anew program called CALCRESULTthat and mortgage payments, forecast budgets, 
dramatically expands the financial planning balance cash flow, monitor stocks and shares, plan 
potential of your Commodore. personal and corporate taxation, check expenses, 


Doctors, Dentists, Lawyers, Bankers,Brokersand log and analyse all kinds of bills. 
other money managers exploit ittokeeptrackof — CALCRESULT instantly translates figures into 

complex client accounts. Builders, Garage multi-coloured bar charts. It has a built-in HELP’ 
Owners, Retailers ofall sizes, and function and is absolutely accident proof. 


Calc Result 


offers you a new perspec 


on financial plan 


Calc Result 
Advanced 


in Cale Result 
32 pages (Three. 
1al viewing). Po 
add, window, split-screen (up 
atthe 


cartridge plus disk. Requires disk drive. 


ation contactiour Advisory Centre or 
imply contact your local C 
Lightning dealer, or clip the coupon. 

r ee ee ee 


(64 columns x 254 rows} 

Built-in graphics. Formula 
protection, flexible print-out, 
colour conditional functions 
‘and mathematical functions. 
Delivered on plug-in cartridge. 
Dota storage on cassette or disk 


eT | 


‘ : software Ltd 
eer | 
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Eprom Programmer 
for the BBC Micro 


‘This compact, elegant unit programs 2764 & 27128 

‘proms and offers the following attractive features. 
@ high quality, low cost @ menu driven software incorporatit 
the following commands: program, save, verity, testbiank, 
checksum, select eprom, MOS call, ROM format @ optional 
conversion from Basic to ROM format @ free 2764 eprom 
containing programming software — no cassette loadi 
lems @ easy to use 28 pin zero insertion force socket @ built-in 
Voltage converter @ integral cable connecting to user port; no 
other connection needed @ comprehensive documentation 
plus one year's guarantee. 

This product is available in quantity NOW! 
data 


Programmer ‘sheet from Softlife Ltd., 

87 Slivertown Way, London E16 4AH Tel: 01 474.0330 
PRINTERS: 

EPSONRX80 £249.00 
EPSON RX80F/T, £279.00 
EPSONFX80 £379.00 
JUKI6100. £375.00 
STARDELTA10 £365.00 
KDCFTS5001 £259.00 
MONITORS: 

SANYOMONODM2112 £75.00 
SANYOMONODM8112CX £99.00 
MICROVITECCOLOUR 1431 £197.00 
MICROVITEC COLOUR 1451 £297.00 


PLUS FULL RANGE OF SEIKOSHA 

PRINTERS, TORCH DISK PACKS 

ALL AT INCREDIBLY LOW PRICES. 
ALL PRICES INCLUSIVE OF V.A.T. 


microFAST 
The Experts 
01-729 1778 


57 Hoxton Square, London N.1 
PHONE FOR PRICES & FULL RANGE 


Take the effort out of codin 


a sort routine. 


DDT SOFTWARE 
MASS 


MACRO ASSEMBLER POR THE BBC 


with MASS. MASS 
2 a for the BRC 
so there is no limit on the 


erful new ROM 
direct from dise or tap 


ize. Flexible source code requirements allow any editor 
ed, e.g. VIEW or WORDWISE, even the BASIC. editor, 
with free utility dise including many useful macros and 


* Selective symbol dump 
Conditional assembly 

All OS calls supported during assembly 

Detailed manual 

Assembles to dise or memory 


Macro or dise files may be nested 
* Uses same format ax BASIC assembler 
* Flexible listing control 
* Binary and string data supported 
* Over 20 powerful pseudo-ops 
Linking facilities 
Dealership and educational establishment enquiries welcome 
Price £24.95 (including VAT and carriage) 
Order, enclosing full remittance, from 


DDT SOFTWARE 
Worthing, West 
el. (090: 


x, BN11 1BR 
a1gi74 


SOPHISTICATED GAMES FOR VIC 20 


Ring Round 5301 


VIC CRICKET Realistic game of skill and luck with 
all the major rules of cricket correctly interpreted. 
Full scorecard, printer and game save facilities. 
Needs 16K expansion. £5.! 


LEAGUE SOCCER League championship game 
for 2 to 22 teams/players. Automatic fixtures, full 
action commentaries, match fat 
results check, postponed gam: 
matches also playable - the VIC 
cup draw. Printer and game sav 
expansion. £5.99* 


WHODUNNIT? Twelve guests have gathered for 
drinks at Murder Manor. However one of them has 
more than drinks on his mind. Thrilli 


detective 


Suspects! Needs 8K expansion, £4.99' 


TOP OF THE POPS Money making game about 
the music business. Make your own records and 
see them climb the chart. Printer and game save 
facilities. Needs 8K expansion. £4.99° 


VIC PARTY Contains MASTERWORD, A DAY AT 
THE RACES, GAME X (Strip Poker), and 


CONSEQUENCES. Four games ranging from the 


‘good fun — nothing 
expansion. £5.99° 
SOPHISTICATED GAMES, - re 
Dept. PCG, 27 Queens Road, Keynsham, ue 
Avon BS18 2NQ. Tel 02756-3427 
WRITE FOR DETAILS OF OUR FULL RANGE 


*P&P free (U.K.) only. All games sold subject to our 
conditions of sale, which are available on request 


Available from 


Ring Round 5302 


Ring Round S303 MAY, 1964 


| There are anever 
increasing number of 
ROMs coming onto the 
| market for the BBC 
Micro. Provided the 
instructions are strictly 
adhered to, the fitting 
seems to be simple 
enough; however, 
opinions seem to vary as 
towhether any damage 
can be done toa 


Iam going to dosome 
Open University 
computing courses over 
the next two or three 
years. !am willing to 
spend up to about £1,500 
on hardware and £500 on 
software. I must be able 
to program in UCSD 
Pascal, structured- 
Basicand assembly 
language. Tam also 
interested in Lisp - what 
machine would you 
recommend? Also, how 
close is HCCS Pascal-T 
toUCSD Pascal? 

DH Robinson, likley 

A BBC Model B with twin 
disk drives and printer would 
| be a good choice and well 
within your budget, but 
wouldn't quite meet’ your 
specification. BBC Basic offers 
structuring in the form of 
REPEAT... UNTIL loops and fast 
and powerful procedures. It 
also has a 6502 assexnbler built 
into the Basic interpreter. 


City of dreadful circuits ~ can a dodgy ROM cause damage 


A CAN ROMS DAMAGE? 


computer ifone of these 
ROMSsis defective, 
either because of the 
program itself or due to 
a production fault, or by 
mishandling during the 
fitting of the ROM. 
Obviously there is no 
way of testing 
beforehand, Any views? 
EA Allchin, Bridgew 

We haven't come 


ross any 


ACADEMIC CHOICE 


We haven't come across 
anyone offering UCSD Pascal 
for the BBC yet. HCCS’s 


Pascal-T is a Pascal subset in 
ROM, and doesn’t support 
records, sets or reals. It com- 
piles down to threaded-inter- 
pretive code; and if it sounds 
like Forth it’s not surprising, 
as this Pascal compiler was 
written in Forth! 

Acornsoft’s S-Pascal is also 
a subset, compiling down to 
6502 machine code, rather 


than the UCSD P-system. It is 
not yet available at the time of 
writing. However, Acornsoft's 
Lisp is available at £16.85 for 
cassette, and £19.90 for the 
disk version. 


your BBC system? 


caves of faulty ROMs causing 
damage. Since they are only 
memory ces, it’ would 
seem unlikely that a dodgy one 
would do anything more 
serious than crash the system. 
If you are really nervous, you 
could install a RAM board in a 
sideways ROM socket, and 
copy your ROM software into 
it! Damage could, however, be 
done by incorrect insertion of 
ROMs, bending or breaking 
legs, and so on. 

Both the BBC and ROMs 
are surprisingly robust, but 
any reputable dealer should be 
willing to fit a ROM for you if 
you are worried. All the 
ROM-based software that we 
have seen has been supplied 
with clear fitting instructions. 


DRIVE SWAP 


Tuse Pet 4032 and 4040 
drives ina school; we 
will shortly take 
delivery ofa BBC B and 
disk interface. feel it 
should be possible to use 
the 1MHz bus to send 
and receive the signals 
touse our 4040 disk 
drive. We cannot afford 
BBC compatible drives 
at the moment (andI 
prefer the Commodore 
system in any case). Isit 
feasible and how should 
it be done? 

K Goodier, Bridlington. 

We have been (pleasantly) sur- 
Prised to find that disk drives 


Acorn’s ViewROM 
supports 
programmable high- 
lights; Epson printer 
driver supports a 
enhanced 132 character 
typeface. Whatis the 
View code for this effect? 
George A Fortune, Reading 
The following line, entered 
from Basic, will put the Epson 
into 132 character mode: 
YDU2,1,27,1,80,1,3,3. 
Unfortunately, you cannot 
enter VOU commands once you 
are in View, and to cap it all, 
the Epson printer driver resets 


the printer back to its default 
starting values every time 

print is begun. This means 
that it is reset to 80 column 


mode. We examined Acorn: 
soft’s Epson printer driver, 
and it is a very complex pi 


of code. It would have bi 
nice to be able to amend it so 
that the 132 column option 
would be one of the highlight 


codes, but we were unable to 
achieve this. However the fol: 


lowing steps will create an 
Epson driver that does not | 
reset the printer back to 80 
columns: 
*LOADEPSON 1800 
74180S=0 
*SAVEEPSON! 1800 +100 

The procedure will then be 
to enter the VOU command 
above (which you could 
*BUILD to create a *EXEC file), 
then once you are in View 


command mode, enter PRINTER | 
EPSONI 


from other computers have 
worked successfully with our 
BBC Micro. Drives that have 
been used with a Nascom and 
with a Pet (using a Compu- 
think disk system) were able to 
be plugged straight into the | 
BBC disk interface and used. 
All the drives used we 
Shugart standard, and it may 
be that your drives are the 
same. Trying to use the 1MHz 
bus would take you down a 
very non-standard road. If 
your drives don’t work, then 
remember that drives are get- 
ting cheaper all the time, so 
you may soon be able to afford 
them. 
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SCROLL 
INFO 
SOURCES 


Thave a 48K Spectrum 
on which I'm writing an 
arcade-style game, and 
am after getting 
continuous sideway 
scroll (such asin 
Scramble) anda 
constant background 
sound. How dol achieve 
these effects? 

Also, could you 
recommend some books 
on programming the 
Spectrum which include 
hints on graphics, sound 
and Machine code? 

Andrew Patmore, Brighton 

A book would probably be the 
best source for finding the in- 
formation you require, as you 
need a machine code routine 
which moves the screen data 
about. We suggest you buy a 
book called Delving Deeper 
into your ZX Spectrum by 
Dilwyn Jones (publishe 
Interface), priced £7.95. 
contains all the information 
you should need to get the 
effects you require. 


RAMPANT 
GRIZZLY 
CURE 


Thavea problem with 
my copy of Imagine’s 
Ah Diddumsgame. 
When Iam not touching 
the keyboard the bear 
character has.a mind of 
its own and goes tearing 
around the screen. Can 
you help me? 

P Fletcher, 


It sounds as if yow either have | 


a bad copy (if the rest of the 
ZX Spectrum works normally) 
or you are affected by the 
‘Model 3 Syndrome’: on 
Model 3 Spectrums, the EAR 
socket (Bit 6 of the keyboard 
byte) is now Binary 1. On 
Models One and Two, it was 
Binary 0, 

‘This mucks-up the ke 
board checking routine cau: 
ing the effect you describe. 
Send the program back in both 
cases and get an up-to-date 
copy which should work on all 
models, 


(> FINDING FUNCTIONS/ 


MODEM CHOICE 


On the ZX Spectrum 
there is no scroll 
function; neither is 
there any ‘fast’ or ‘slow’, 
ason the ZX81.Can you 
give me the Spectrum 
equivalent? Will this 
allow me to use many 
ZX81 programs on my 
ZX Spectrum? Also, 
could you tell me how to 
useamodem ona 
Spectrum, and how 
much would it cost? 

M Savage, Aldershot 

The Spectrum equivalent of 
SCROLL is RAND USR 3280 
‘There is no fast or slow modes 
‘on the Spectrum, it is always 
‘fast’ in comparison with the 
ZX81. Simply ignore these 
two statements when you are 
translating from ZX81 tw 


Spectrum Basic. 

As the Spectrum has no 
serial port you will need an 
RS232 interface in order to 
use a modem. To allow Spec- 
trum users the facility to 
access Micronet/Prestel, 
Prism has produced the 
VTX5000 which is interface, 
modem and software on ROM 
all in one unit and costs 
£99.95. 

Should you wish to access 
other databases, such as our 
CABB, then the Micro Mania 
interface is suitable, priced 
£33.50. With regard to soft 
ware for communications 
using the Micro Mania inter- 
face, we printed a program 
called Specterm in the March 
"84 issue of Computer Answers. 
JWV Software has two pro- 


ACCOUNTING 
FOR TASTE? | 


Ihave a 48K ZX 

| Spectrum: could you 

| suggest a program for 
invoicing? 
B Simons, WW Yorkshire 
Tam a 48K Spectrum 
owner: could you please 
tell me ifit could help 
me keep a daily account, 
with up to 300 entries for 
awhole year, and then 
work out the total loss/ 
profit? 

Also, could I subscribe 
to Micronet- are some 
of the pages which can 
be accessed free of 
charge? 
€ Ulahovie, Huddersfield 
Your number of entries (300 a 
day) is quite high, Mr Ulaho- 
vie, but some of the firms 
given below might be able to 
provide a suitable program. 
‘The data can be stored on tape 
or disk, but disks are more 
expensive of course. 

To subscribe to Micronet 
you must first obtain an adap- 
tor like their VTX5000 to 
which you can ‘talk’ to Prestel. 
This costs approx £99. You 
then have to have a socket 
fitted to take the modem by 
British Telecom, and pay 
rental charges for the socket 
and the telephone time to B T 


and a three-monthly subscrip- 
tion charge to Micronet for 
access Prestel and Micronet 
The page charge comes on top 
of this, Most of the pages are 
free, and there is plenty of 
warning before you pay for a 
Page. 


Transform, 

41 Keats House, | 
Porchester Mead, | 
Beckenham, Kent. 
Kemp, 43 Musw 
london NIO3PN. 

Hilderbay, 8-10 Parkway, 
Regents Park, 

London NWI 7AA 

Hestacrest, PO Box 19, 

Leighton Buzzard, | 
Beds 1U7 00G. 


MONOROAM 


Ihave a ZX Spectrum, 
which Luse with my 
colour TV, but I keep 
getting just a black-and- 
white display. What's 
wrong? 

Jonathon Camp, Essex 

‘The ZX Spectrum needs time 
to warm like any other device, | 
try adjusting the TV control 
after it has been on for about 
half an hour. 


grams to run with the same 
interface and will sell you soft- 
ware plus interface at £33.50, 

Using the Micro Mania 
interface, any commercially 
available modem can be used, 
As yet, no-one has produced 
the software to allow the Prism 
VTX to be used cither as a 
1200 half duplux modem (user 
to user) or as a 1200/75 baud 
modem for Prestel in compat- 
ble boards like our own 
CABB. 


Micro Mania, 

378 Coledonian Rood 
London NI IDY, 

Tel: (01) 6093559, 
JWV Software, 

139 Allington Drive, 
Strood, Kent 


GETTING 
TO DATA 
FASTER 


Could you explain howa 
Microdrive and 
interface would make a 
difference to using a 
database (as opposed to 
just using a Spectrum 
48K and cassette 
system). I know thata 
Microdrive can hold just 
under 100K, but as only 
48K (or under) can be 
fed into RAM, Idon’t 
quite see any advantage. 
Steve Bowman, London 

The simple advantage is 
speed! Databases need to 
access information quickly. 
Rewinding a tape from begin- 
ning to end can take a few 
minutes, but any information 
on a Microdrive can be found 
and loaded in 10 seconds. 

In any database the infor- 
mation is held in files which on 
tape or Microdrive can be up 
to 85K long. Only the section 
of the file required at the time 
is loaded into the ZX Spec- 
trum (as you say, a maximum 
of 48K). The sections need to 
be swapped at the fastest speed 
possible, hence the improve- 
‘ment by using the Microdrive. 
Files can also be copied much 
quicker and easier using two files. 
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‘The BBC Micro can now give your 
children a private education. 


The BBC Microcomputer now accounts for 80% of t 


children can get the compute ing. 
the computer which a rapidly increasing They think of an object. The BBC Micro has to decide 
number of people are choosing for their homes. what it 
One of the reasons for its suc that it makes If it doesn't come up with the answer, the children can 
learning highly entertaining for everybody. children keep giving it hints. 


In doing so, they are encouraged to question the 
want a gentle but intensive introduction to the complex difference between such thi rocodil 


who are getting to grips with the alphabet, to adults who 
=: nputiny 


| sa substantial new catalogue of educational ‘The program also encour: 

|| programs specially for the BBC [ 

|| Microcompute vi Mat 
Ithas been developed b MINERAL 

Acornsoft, t ware division of " | 

Acorn Ci 2 


program, 


|| over a mil at kit, allowing them to books so that they can ask the computer inen 
start by choos . h questions. 


Questions on Julius C: 
John Julius Norwich’s History Quiz is one of the new 
BBC Micro Grandmaster quiz series which also covers 
theatre, crime and detec 
royalty. 
On the history front, there are 300 brain-testing 
ring all aspects of British history from Julius 
Thatcher. 


wsar from J. Julius Norwich. 


dressing up, they can add 


i pn, Music, science hetion and 
In doing all this, they learn to read and spell, as well as 


developing their pe cription. 


The money program, two 
Mr.T.is an eng 
who can teach your el 


mes for the price 
e figment of the 
ren all the complexit 


nal value, Mr. Norwich has 
posed the questions from angles which will give a broader 
Box program has two games, each of which understanding of events, 
can be played at different levels. 
In Money Match, the challenge is to 
coins, matching them according to shap 
In Money Box. y your child and Mr.T.a 
helping hand to get ail the coins on the screen into the box. 993 
(Itsalways different, because the coins on th 
used on the small change you have to hand.) 


For the full los 


clip the coupon. 
There are thirty more new BBC Micro programs in 
Acornsoft’s new catalogue 


cta set of 
nd value. 


or a free copy, complete the coupon, or telephone 
(00. Or ask your local BBC Micro dealer. 
ren are If you're not yet a BBC Micro owner, you can get full 
details of the computer at the same time. 


n Estate, Wellingboro 


mputer 


I would also like of the BBC Micro [1 (vicky 


Name. 


Address___ 


Postcode _ 


ACORNSSFT 


| Tunderstand that itis 
possible to make your 
own leads to use an 
ordinary tape recorder 
with the Commodore 
computers; is the same 
thing possible with the 
new Atari, andifso, 
how? 
CF Price, Fife 


CUSTOM CASSETTE 


The 410 cassette recorder is to the recorder and these fre- itself and interprets the fre- 
not just any old recorder with quencies are sent out to a very quencies that were recorded 
an expensive lead hanging fine tolerance. The 410 onto the tape, cither high or 
out—apart from the fact that it receives the signals and low frequencies. After listen- 
has a two track head, it is also records them onto tape. ing to the sounds, the 410 
modified internally. The Atari This may seem just like any sends out an electrical current 
computers record data using a other computer’s recording to the computer, which is 
method known as Frequency method, but the system alters either zero voltage for a binary 
Shift Keying; the Atari gener- slightly when the data is sent zero or volts fora binary 1 
ates the required sound fre- from the 410 to the computer. No other commercial tape 
quencies and sends them out The 410 listens to the tape recorder will have the necess- 
ary circuitry installed. Com- 


© sy 


p mercial tape recorders are only 
i aoe gees ote eed 


reliable load 


quencies and not the straight 
| DIVISION? __ *icsoes seauied by the Atari 
MU | Can the Atari 800 take 


the Atari VCS video Adaptors are available to re- 

games and joysticks? produce the circuitry inside 

Simon Gluster, Holy ton. | the 410 but we have only seen 

The Atari 800 will accept any | them advertised in the US. 

= of the joysticks or paddles that | You could buy one from the 
| are available for the VCS | US, but by the time you have 


machine, It will not, however, | paid for it and shipped it over 


Dracon 
WHICH IS 
BEST DOS? 


Irun both Dragon and 
Commodore 64 systems. 
Thear that the Dragon 
disk system will run 
OS9 and Flex, and that 
these have advantages 
over CPM and the 
Commodore operating 
system I use now. Is this 
so? (Principal use is for 
asmall business.) 
Graham Alcock, Steansea 
| Flex and OS9 do have advan- 
tages over CP/M, largely due 
to the fact that they were 
designed later and take advan- 
tage of advances in software 
technology. However, CP/M 
has one enormous advantage 
J over both these operating 
systems—it has been around 
for so long that there are liter 
ally hundreds of applications 
| programs which will run 
under it. A combination of 
Wordstar and dBase II will 
cope with the word-processing 
and file handling demands of a 
small business, but there are 
plenty of other packages to 
| choose from, The choice for 
users of Flex and OS9 systems 
100 | istkety to bemore limited 


= = be able to use the cartridges. | you may as well have boug! 
~sae The VCS and 800 use differ- | the 410 or 1010 recorder. 
7 ent processors, and apart from | Reliability is such an im- 
anything else, the physical size | portant consideration, that we 
7 of the things is too big for the | think paying the extra is prob- 
Allin the family: the Atari 800 is able to use VCS joysticks Hi px olaalin 


DOUBLE DRIVE COSTS 


Iam interested in system is the Cumana drive is fairly scarce at the moment 
purchasing a Dragon which works with the Delta- but this situation is likely to 
disk drive. How much dos system, these cost £299 change rapidly. The cheapest 
would a double disk for a single drive and £425 for graphics printer for the 


drive cost, and what a dual, The two systems are Dragon currently available is 
makes are available? comparable in terms of disk the MCP 40 colour printer 


Also, what is the but the Deltados plotter. This offers four colour 


cheapest graphics system is more ‘user-friendly’ printing using miniature 
printer on the market and versatile than Dragon — point pens, and costs £149.50. 
for the Dragon? Data’s disk extensions to the All the items mentioned above 
7 Ingleton, Kirby Microsoft Basic supplied. should be available from your 
Dragon Data’s disk drives cost. As disk drives for the local Dragon dealer. 

£275 for a single drive and Dragon are a relatively new ‘The quality of print is quite 
£385 fora dual. An alternative product, disk-based software reasonable. 


MEMORY ADDITIONS 


CanyouaddRAMchips — detailed in the Colour Com- Basic, and it is claimed that 


onacircuit board via puter Technical Reference programs written for it will 
the ZX81 cartridge Manual (available from Tandy run 5-10 times faster than the 
board toa Dragon 32? at 99p). 8K and 16K RAM- interpreted equivalent pro- 
Could youtell mehow —_ packs for the Dragon are also grams. It costs £14.95, and is 
toaddittotheexisting advertised by Soft Shop, available from Oasis Software. 
Dragon memory? Also, priced £34.95 and £44.95 Oasis software also market a 
isthereacompilerfor respectively Pascal computer, called Petite 
the Dragon 32? One word of warning-any Pascal, worth lookingat 
Nadeem Walayat, Sasan. extra RAM attached to the 


Iris possible to interface extra cartridge port will nor increase Soft Shop, 
memory to the Dragon via the the amount of memory avail- 66 Catherine Drive, 
cartridge socket, as all the able for Basic programs, as itis Sunbury-on-Thames, 
necessary address, data and R/ not contiguous with the Basic Middlesex TW1671G. 
W lines are brought out at the program area. It will only be : : 
cgmnecibes “Ties, Cleteidae atseflli foes data cattckge mid oes eee 
socket connections are exactly “machine code routines. 

the same as those inthe Tandy The Spring Basic compiler 
Colour Computer and are is an integer subset of Dragon 


Alexandra Parade, 
Weston-super-Mare, 
Avon BS23 1QT. 
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With Centronics parallel interface 
and free BBC Micro dump listing 


y Also prints overhead transparencies. 
| Options available 
© Buffered RS232 interface. 
© Viewdata & RS232 interface, 


© Apple Il interface. 
© IBM PC dump, 


Specifications: 


from BBC Micro screen — } size mode - ; 
Se Sut Se tt Kut Ku SK KE Teps in full 


Ink cartridges, 


| citi 


-litttstin 


IP intecrex iro 


od Church Gresley, Burton-on-Trent, Staffs DE11 9PT 
Tel: 0283 215432 Telex: 377106 


MANUAL UNMANGLED 


| Pdliketoknow whether — many Oric owners found the fitted. Earlier reports from the 


to issue a corrected details on advanced use of the company that this would cost 

printingI'vedone ofthe — machine sadly lacking. around £50 have subsequently 

Oric user manual (with However, the new Atmos been denied; apparently Oric 
full 6502 instruction manval is light years ahead in is currently finallising plans 

} codelisting);also,could — both its style and content. for the upgrade facility, and 
youtellmewherelcan Written by Ian Adamson, and the end price will depend upon 

TownanOrict,andam | obtainthenewop published by Pan for Oric, its costs of raw materials. It is 

| having difficulty tuning | systemROM,andhow approach is much less condes- expected that the service will 
} itin toa 26inch Pye much will it cost: ending and its 12 appendices be available from the carly 


colour TV. thereabookon machine contain fascinating facts on summer of this year 

‘There are two codeprogrammingon | ROM entry points, system We have not come across 
problems: no matter the Oric? variables, use of the VIA chip any books specifically aimed at 
how muchI fiddle with — | L Go:zam, Clevelund. and much more. machine-code programming 
fine tuning, colour and Oric Products International ‘The new ROM is at present on the Oric 1, although Zaks’ 
contrast controls, I has already issued a number only obtainable by buying an Programming the 6502 (pub- 
cannot getaclear ‘of corrections to the Oric | Atmos! However, Oric docs lished by Sybex) is a good 

icture free from User Manual, but a new edi- have plans for an upgrade general-purpose standby, and 


interference; also,every | tion will not be produced. service whereby Oric 1 owners available from most good com- 


sound from the micro There were a number of type- may send in their machines to puter bookshops. 
producesscreenjump.I | setting errors in the guide, and get a new keyboard and ROM 
have tried two other TV T 
(| sss | SOFTWARE 
| improvement. 


JP Warren, Barnes 
The Oric | has two ourputs for | 
video display: one to a tele- 
vision and the other to a moni~ 
tor. An RGB (red, green, blue) 


SOURCES 
SEARCH 


DIN socket allows users who Could you tell me ifthe 

want a rock-steady colour pic~ number ofOric 

ture to connect a suitable software companies will 
increase? Also, could 


i monitor to their Oric 15 alter- 
natively, you could try a com- 

| posite video signal fed into the 
UHF modulator, and a lead is 
provided with the Oric 1 to 
connect the modulator output 
to a UHF television. A set 
ined ho channeltaiwill aon for the Oric 1, many software 
mally give a clear picture, but | The Oric Atmos has a 13 command disk operating system houses have converted their 
‘adjustments: cin) be’ made standard range to the machine. 
Two small holes on the base only software house, and 
of the Orie 1 case give access to details of its products can be 
these screws. The silver screw one: found by writing to the 


controls the bias on the signal | Couldyouexplainwhat disk | address below 


you let me know what 
books are available for 
the Oric. 

Gary Butcher, Basiny 
Although not much software 
has been produced specifically 


fed into the TV modulator, | the separate Oric disk REN renames a file. A number of publishers 
while the brass screws controls | operating system. SAVE saves a file to disk. have released books on the 
colour contrast by adjusting | commands do,andhow store stores data array on Oric-1., 4. few notable cities 
the frequency of the colour | (if possible),couldTuse disk. are; The Oric 1 Companion, by: 
subcarrier. Many TVs give a | themin Basic? $Y reconfigures the disk con- | Bob Maunder (published by 


Linsac at £6.95); The Oric 1 
‘and How 10 Get the Most from 
It, by Tan Sinclair (published 

| by Granada at £5.95); Easy 
Programming for the Orie 1, by 
Tan Stewart and Robin Jones 


good picture without these | Philip Potter, Maidenhead. figuration 

screws being touched, but | The 3 inch diameter Micro The commands LOAD and 

] adjustment can be necessary | Disks for the Oric Atmos are SAVE are the Micro Disk equiv- 
with some sets, To carry out | due for release very shortly. alents of the cassette CLOAD 

such an adjustment, first set | The disk operating system and CSAVE instructions. Simi- 


up a colour picture on the Oric | provides a selection of 13 com- larly, the STORE and RECALL a: 
1. Next, using a fine screw- | mands, summarised below: commands are the same as the | (Published by Shiva at £5.95); 
driver, adjust the silver screw | BACKUP copies a disk. new Atmos commands for | 2nd The Oric Handbook, by 
until the picture is properly | COPY copiesa file storing real, integer or string | Peter Lumpton and Frazer 


centred on the screen. Finally, | 0&t deletes. file. arrays onto tape. Robinson (published by 
turn the brass screw until a | oi displays the directory of a The Micro Disks are con- | Century at £5.95). 

satisfactory colour contrast is | disk. nected to the Atmos via the | All of the books mentioned 
achieved Devsets the default drive expansion socket, This port | here should be available from 


The interference to the dis- | number. contains control lines which | 800d booksellers. 
play caused by sound com- | FORMAT formats and initialises enable the disks to blot out the | Tansoft, 
mands should disappear once | adisk Atmos ROM, and provide | (nite |/2 
the display is properly tuned. | LOAD loadsa file from disk. many new facilities. Therefore | Toho Pork 
If not, the Oric itself could be | protect changes the protect the DOS instructions above | jo oes Rd 
faulty, and you should seek | statusofafile. will beavailable from Basic. 
102 | help from your dealer. | RECALL recalls a data array from | Combridge CBS8PB. 
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_ Free software,only £225. 


If you own a BBC Micro, you can 
now download, store and run programs 
(transmitted free of charge via Ceefax) 
with the new Teletext Adaptor, priced 
£225 ine. VAT. 

These programs make up the BBC 
Telesoftware Service (which is intended to 
becomea computer software broadcasting 
channel) and although primarily educat- 
ional, they will soon develop 
into general interest and 
business areas 

And, as they will 
change every two weeks, 
you'll soon be able to build 
upa vast bank of top qual- 
ity software without ever 
having to put your hand in 
your pocket. 

But that’s not all» 
the adaptor has to offer. 

It also enables you to 
gain access to the 
normal teletext store / 
of data. Thisis differ- | 
ent to simply having 
a teletext TV 
because it means 


this data can now be transferred to 
memory and manipulated in any way you 
wish (making graphs or bar charts for 
instance). 

It's yet another development in our 
programme to help you fully realise your 
BBC Micre’s potential. 

If you're a credit card holder you 
can order the Teletext Adaptor by ringing 
01-200 0200 at any time or 

0933-79300 during office 
hours. 

(You ean also find 
out the address of your 
local BBC Micro dealer by 
calling the same numbers.) 

Alternatively, you 
can order it by sending off 
the coupon below. 


‘Technical Specifications 

Access to Teletext and Telesoftware Services broadcast on 
UHLE channels E21 to E69. 

Speed of max. data capture rate approx. 128k baud. 
(lines of Teletext per frame.) 

Height 70mm. Width 210mm. Depth 350mm. Weight 2kg. 
Colour: BBC Computer cream. 

Construction: Moulded top and bottom to match BBC 
computer profile. ABS injection moulded plastic. 
Controls: Four tuning potentiometers on rear panel. 

Mains on/off switch on rear panel. 

Power in 240y, 50Hz, I5w. 

Operating Temperature: 10° to 35°C. 

Designed and manufactured to comply with BS415 Class 1 
standard. 


| 


‘To: BBC Mi 


computers, c/o Vector Marketing, 

Denington Estate, Wellingborough, Northants NN8 2RL. 
Please send me BBC'Te 
cach, inc. VAT and delivery. I enclose PO/c 
Readers A/C, Acorn Computers Ltd, or charge my credit card. 


Card Number. 


Amex/Diners/ Visa 


Name. 
Address 
— _____Postcode__ 


Signature 


Registered No, 10310 VAT No 2 O20 


The BBC Microcomputer System. 


Limited. 


Designed, produced and distributed by Acorn Comy 


‘ine Round $105 


An arcade adventure of awe- 
some proportions. The evil 
powers of hell have scattered 
the signs of ZODIAC in the 
400 chambers of THE ABYSS. 
You have to find and recover 
8 these magical creations and 
F fight all the way by annihilating 
all those wi stand in your 


£7.95 


RIES. ANIROG SO: 


KENT (0322) 92513/8 
SWEET I A 


'S_ HORLE) 134) 6083 


How can I transfer files 
between an Osborne 
portable, IBM PC, anda 
T199/4A, via a RS232? 
HER Jones, Newtown 
Of your three machines, com- 
munications to the T199/4A is 
likely to present the most 
problems, The transfer of 
files, both programs and data, 
is a daily function, even 
between quite different disk- 
based machines. Obviously 
trouble may well occur if you 
try to transfer a program to a 
computer with an operating 
system on which it was not 
designed to run. 

However, data can be suc- 


cessfully communicated to 
virtually any computer. If, 
your IBM PC has the 


P/M 
operating system, you ca 
Ret quite a way using the pro- 
vided pip and STAT utilities. 
With these it is possible to 
reassign devices in such a 
way that one computer port 
can be configured to send data 
and the other computer to 
receive, 

This is an extension of the 
ability that Pip is normally used 
for, (transferring a group of 
named files from one disk to 
another in the same machine’ 
If you have not yet investi- 
gated the full range of facilities 
of these two wide ranging pro- 
grams, then this would be a 
good incentive. 

Even so, PiP is not without 
| its limitations and it can be re~ 


| _— DRAGON ® 


Which is the best 
business computer for 
under £600? 

Istherea disk drive for 
the Dragon? Is there a 
32K memory expansion, 
and optional CP/M? 
Which is the best 
printer for the Dragon? 
Which is the best 
word-processor under 
£60? 

F Murray, Belfast. 


Nowadays, the term ‘business 
computer’ when applied to 
micros tends to mean either a 
280-based machine with two 
floppy disk drives, with 64K 
RAM running CP/M; or a 
8086/8-based machine with 
two floppy disk drives, 128K 
(minimum) of RAM, running 
under MSDOS. Increasingly, 
these sort of systems are used 
with hard disk drives to in- 
crease the mass storage capa- 
bility. 


RS232 TRANSFER 


‘W CONNECTIONS 


R. 


strictive in the size of pro- 
grams it can transfer, In addi- 
tion, it is mot very good at 
coping with groups of files. 
These problems are overcome 
by a number of programs that 
can be purchased specifically 
for file transfer. A simple stan- 
dard is the package BSTAM, 
which is available from most 
good dealers, It is very simple 
to use as both the computers 
have BSTAM installed: one is 
set to receive files on a named 
disk and the other is set to 
transmit a named file or wild 
card group of files. Providing 
such things as baud rates and 
parity are set to match there 
will be no problems. 

The main draw-back though 
is that both machines have 
to have BSTAM_ installed; 
BSTAM has to be customised 
for each machine (a bit of 


MEMORY EXPANSION? 


Let's say straight away that 
you will be able to buy neither 
of these configurations for 
under £600, so we are talking 
about computers with the 
capability to be used as 
business machines. Without 
doubt, the best value for 
money should be the recently 
announced Sinclair QL at 
£399-although atthe 
moment the only software 
available for it is the four free 
packages which come with the 
machine. 

‘As regards the printer, the 
QL has two RS232 ports, so 
your choice of printers is wide 
open. The reason dual disk 
drives are common in business 
micros is first because floppy 
disk drives are often of limited 


capacity (although this is 
improving by leaps and 
bounds), and dual drives 


enable you to have your pro- 
grams on one disk and data 
files on the other, and second, 
to allow the backup of import- 


2 information transfer is a tricky but possible operation 


assembler programming) which 
may well be beyond the aver- 
age user. The normal route is 
to go for a dealer who has 
already done the work and has 
a version suitable for the 
machines you want to use. A 
more sophisticated package 
without this need to customise 
and possessing other ad. 
ional facilities, is the package 
Sapphire Link from Sapphire | 
Systems, Communications to 
the T199/4A may well require 
a small specially written pro- 
gram, but in the first instance 
try Texas Instruments them- 
selves. 


Sapphire Systems, 
1-3 Park Avenue, 
Mord, Essex 1G) 41U. 
Tel: (01) 554 5082 
Texas Instruments, 
Tol: (0234) 67466. 


ant data files, 
Some disk —_ operating 
systems (such as Acorn’s 


DFS) allow you to back up 
files with only one drive, but 
CP/M’s PIP utility requires a 
dual drive for disk copying. 
‘There is a disk drive for the 
Dragon which is available 
from Dragon Data, also a 64K 
upgrade on a part exchange 
basis. CP/M is not available, | 
as this requires a 8080 compat- | 
ible processor (the Dragon | 
tuses the 6809), 

You can use any printer 
with a Centronics interface 
with the Dragon, Epson 
printers are renowned for re- 
liability and offer excellent 
value for money. As regards 
word-processors for the 
Dragon; Teletoriter is highly | 
spoken of. It costs £49.95 and 
isavailable from Microdeal. 


rodeal, 
41 Truro Rood, 
St Austell, Cornwall 


| Apple 111 is often used simply 


| better bet, because of the yoft- 


| regretting. The 


Ausorrs 


ANSWERS a 


UPGRADE 
TO WHERE? 


Thave had an a> 
for four years, and have 
been very pleased with 
it. [want to upgrade to 
another Apple, as I'm 
impressed with the 
reliability and software 
available. [have thought 
about ale and II. What 
d’y’reckon? 

Turin, 

Of the three recent launches 
from Apple, only the He 
seems to have been a success 
The Apple HI got rather a 
half-hearted launch, didn’t 
catch the imagination of the 
independent software com- 
panies, nor sold in any great 
numbers. We suspect the 


to emulate the Apple II, which 
is rather pointless. 

Prices of the Ie seem to be 
falling again, and we have 
found it down to £495. If it 
continues to fall it may be a 


ware and hardware support, 
than the BBC B. However, itis 
still hardly new technology. 

The Lisa got the most ecsta- 
tic welcome when it was first 
launched ~cestatic, except on 
the price. It was initially 
priced around £8,000, which 
we now suspect Apple is 
price has 
dropped a bit, but it can’t drop 
too much too quickly because 
of the lack of credibility and 
confidence that such a change 
of plan generates. 

We have not used the Lisa 
extensively, but have used the 
Xerox Star system, based on a 
similar idea, and was in fact 
available quite a bit before the 
Lisa, The machine and soft- 
ware is very impressive, and 
puts all current cheaper 
micros well in the shade 
(except on price). 

Apple seem to have quite 
cleverly got round the prob- 
Jem by launching a new micro, 
the ‘Macintosh’. This is a cur- 
down Lisa, at the far more 
aggressive and sensible price 
ofaround £1,700. 

We reviewed the Macintosh 
in the April issue of Computer 
Answers (page 10), and suspect 
that this machine is probably 
your best bet. 
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Lightpen Programs B:t22="| 


Teletext 


py lay 


CREATOR 


BEEBPEN DRAWING-PROGRAM 


ed" PRICE £9°98 introductory Otter $7.95_|| "~~ PRICE £6.95 Introductory Offer £5.95 


SUPERIOR PROGRAMS 


@ Tope storage of your work 


4 ‘iaing 
ing usetl routines. 


@ Gooddocumentation 
@ Userroutines provided PRICE £25.00 
SUPERIOR Onfapeand — Two drawing plogiams, SKETCH and SHAPE 
PERFORMANCE ‘onprintout Ct ud pen and he 
@ Intensive to ambient 2 o od 
lighting ond 


@ Respondstoditferent colours 


@ Program accessible LED 
lampreadout 


@ Switch for program control 


Dept. 4, Datapen Microtechnology Lid. 
Kingsclere Road, Overton, 
Hants. RG25 3/8 


| . 
Asuperb printer | a a ae Pare O19 
at a printable price | rae yA 

| DDATACUMATED, Tc . waiesTN: 
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Animate your Basic programs with Arcede-speed Sprites 


SIMONSOFT SPRITES VERSION 2 


@£12.95 each BBC Model B 
‘devastating new sprites package! FASTEST EVER screen movement seen in 
Basie programs bought to your own character designs. Al routines cali from 
Basic. no knowledge of machine code is require 
Look at these features: 

1 Pixaby-pixl movement, resulting in a fui-smooth motion of spies. Yet even 
when moving one pal ata time, 9 spite may coss the screen 40 
times in 13.5 seconds. as 

Up to 48 SPRITES on screan at any one time 
Al 18 logical colours avaiable in spite design 
12 ferent base spits each with up to 3 clones. Each sprite has 
independant screen images and movement control 
‘Two images for every sprite to allow ultra-smooth mation (let righthand 
imation eg. jumping togs 


COLLISION DETECTOR with hit flags set to the mumbers of the 

ites overlapping 

SUPERSPRITES of up 10 24 x 24 pinsls. Can be moved 
single sprite, uses just two coordinate int 

8 Incredible ENLARGEMENT FACILITY allowing up to 5 

ts. Lat your invaders loom out of the 


screen in 3:0 atfacts! 
PRESET FLIGHT PATHS each with 8 directions of 


dee through background. Transer platting + 


Oi sprites deleted autormaticaly, screen boundaries crossed 
sutomatialy 
TWENTY diferent sprite routines: optimise on sped and memory space by 
choosing the routine best suited to your program 
Routine deposited in RAM, write Basic as normal, then SAVELOAD your 
‘rogram and sprites as a whole 
Two arade-sped demonstration games (inc. DEVIL SWARM) using spies 
Eaxcallnt manual accompanies package 
Generator programs to create your own sprites. 
‘Maybe used in programs you wish o market 
Compatible with DISC/CASSETTE based system. Please spect. 
‘Add £3 for disc version lraady on ise (specity 40/80 track) 
PLEASE compare with other spite packages 
DONT OPT FOR ANYTHING LESS 


SUPERFRUIT (32K) £5.95 
‘Simply the best. Full colour high 
aphics. Spinning reels with 
‘ounce’ Incredible 


‘ude, nudge gambles, coin pile that 

shinks/grows, great sound elfects 

Separate instruction program. This 

implementation is in a class ofits own 
“You would be fully justified 

claiming that itis beter than the 

thing” — M. Feld, Oxford. 


Your laser bolts. A unique f 
You to set the speed of the action, the 
Initial sereen number. and the frequency 


of both kamikari and strafer saucers ‘Actual screen photograph 


Please order from 
SIMONSOFT, 25 TATHAM ROAD 
ABINGDON, OXON 0X14 108 
TEL: (0235) 24140 

For prompt despatch 

— Dealer and foreign distributor enquiries welcome 
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AVAILABLE 
AT LAST! 


je) «CA DISK DRIVE FOR YOUR 


= ORIC 


The unique BYTE DRIVE 500 system 
as reviewed in issue 41 & 52 of P.C.N. 


We offer the complete BDS00 system re: 

your Oric for just £299.95 (inc p&p & VAI 

Consisting of: 3” Disk Drive, Power Supply Unit, 
Hybrid Interface DOS Master Disk containing 

lord Processor, Demo Programs and Utilities, 

and Operating Manual 

Ora Part System for use with existing 3" Drives for 

just £99.42 (inc p&p & VAT) 

Consisting of: Hybrid Interface, DOS Master Disk 
(as above) and Operating Manual 

Also available: Maxell CF2 3" Disks £57.35 per box 

10 disks (inc p&p & VAT) 


SOFTWARE AVAILABLE NOW 
Home & Business Package 
Contains: Database 
Household Banking 
Fuel Calculator 
Mortgage/Interest Calculator. Just £19.95 (+£1 
p&p) 
Games Package 
Contains: Pontoon, Golf, Horse Race, Diver, Mind- 
bender, Sweeper, Target-Shoot, Hogger Bomber 
With excellent graphics, full colour & sound. Just 
£19.95 (+ £1 p&p) 
pe when ordered with acter tar 
MANY OTHER TITLES 
AVAILABLE SHORTLY 


FREE FREE FREE FREE 
FREE FREE FREE FREE 


The first 100 orders for a complete BD 500 system will receive 


A FREE GAMES SOFTWARE PACKAGE 


to plug into 


Please send me: 
Complete systems 
Part systems 
Home & Business Packs 
Games Packs 
Boxes Disks 


£ 

lenclosecheque/PONo, Allcash should be sent registered 
N.B. Overseas ADD £20.00 P&P 

Name 

Address 


Postcode 


Send to: Tyrell Computer Systems Lid., 41 Castle St, 
Wellingborough, Northants NNB 1LW 0933-72092 
‘Allow 28 days for delivery 
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LORDS OF TIME 


ed pure-text puzzle adventures, at £9.90, for: 
BBC 32k COMMODORE 64 SPECTRUM sc LYNX 19k NASCOM 32x ORIC 49k ATARI 32x 


1s 


ADVENTURE 
REVIEWS, 


‘Adventures which have a fast 
response time, are 
spectacular in the amount of 
detail and number of locations, 
and are available to cassette 
‘owners ,. Simply smashing! 
~ Soft, Sept 83 
“Colossal Adventure is, 
included in Practical 
‘Computing’s top ten games 
choice for 1983: "Poetic, 
moving and tough as hell 
PC, Dec 83 
‘Colossal Adventure. For 
once here's a program that 
lives up toitsname..a 
masterful feat, Thoroughly 
recommended! 
Computer Choice, Dec 83 
"Colossal Adventure is one of 
the best in its class. | would 
recommend it to any 
adventurer 
‘Acorn User, Feb 84 
‘Adventure Quest This has 
always been one of the best 
adventures for me as it seems 
to contain the lot In all it took 


‘me about eight months to 


solve 
POW, 18th Jan 84 
To sum up, Adventure Quest 
Isa wonderful program, fast 
exciting and challenging if you 
ke adventures then this one 
Isforyou" _ WLUG issue 1.3 
‘Colossal Adventure is simply 
‘superb ... For those who want 
tomove onto another 
adventure of similar high 
quality, Dungeon Adventure is 
recommended, With more than 
200 locations, 700 messages 
and 100 objects it will tease 
and delight! 

Educational Computing, Now 8 


MIDDLE EARTH ADVENTURES 


1: COLOSSAL ADVENTURE 
A complete. fullsize version of the classic mainframe game 
‘Adventure’ with 70 bonus locations added 

2: ADVENTURE QUEST 

Centuries have passed since the time of Colossal Adventure 
and evil armies have invaded The Land The way is long and 
dangerous. but with cunning you can overcome all obsta 
(on the way to the Black Tower. s of their demonic 
power, and destroy it 

3: DUNGEON ADVENTURE 

The trilogy is completed by this superb adventur 
Dungeons beneath the shattered Black Tower 
humour is essential! 


THE FIRST SILICON DREAM ADVENTURE 


1: SNOWBALL 

The first of Pete Austin’s second tr 
starship, Snowball 9, has been sabotaged and is he 
the sun in this massive game with 7000 locations 


jay The giant colony 
9 for 


ADVENTURE 
REVIEWS 

Colossal Adventure 
undoubtedly the best 
Adventure game around. Level 
9 Computing have worked 
wonders to cram all this into 
32k... Finally Dungeon 
Adventure, last but by no 
means least. This is the best 
of the lot - a truly massive 
adventure - you'll have to play 
it yourselves to belive it 

CBM 64 Users Club Newsietter 
The puzzles are logical and 
he program is enthralling, 
Snowball is well worth the 
money which, fora computer 
program, is a high 
recommendation 

Micro Adventurer, Dec 83 
‘Snowball As in all Level 


but in explor 
which the ga 
learning abc 


12 1S Set and 
its denziens 
to prove 

ictures: 


this program goe: 
that the mental 
Conjured up by a good textual 


adventure 
vivid than the graphics: 
available on home 
computers. 
Which Micro?, Feb a4 
Lords of Time. This program, 
writen by newcomer Sue 
Gazzard, joins my favourite 
series and is an extremely 
good addition to Level 9's 
Consistently good catalogue 
As we have come to expect 
from Level 9, the program is 
executed with wonderful style 
none of those boring "You 
can't do that’ messages! 
Highly recommended. 
PCW, 1st Feb 84 


THE LORDS OF TIME SAGA 


7: LORDS OF TIME 
Our congratulations to Sue Gazzard tor her super design 
for this new time travel adventure through the ages of 
world history. Chill to the Ice-age, go romin’ with Caesar's 
legions, shed light on the Dark Ages. etc 


Price: £9.90 each (inclusive) 


evel 9 adventures are available trom good computer shops 
r mail-order from us at no extra charge Please send order 
for catalogue. to 


LEVEL 9 COMPUTING 


Dept CA, 229 Hughenden Road, 
High Wycombe, Bucks HP13 5PG 
Please describe your computer 


Eager CTC SYST CCTIOTG 


Ring Round 
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Turbo Extended Basic 


og TURBO extended BASIC adds 


the following 45 POWERFUL, 
EASY TO USE COMMANDS to 


your Commodore 64:- 
SPRITES UTILITIES 
BCOL AT 
MOF CLD 
MOVE csv 
MULT DELETE 
OFF DOKE 
PUT HALT 
SCOL HIM 
SOT JUMP 
SPRITE KEY 
LOM 
MODE 
OLD 
GRAPHICS OD 
BOR POP 
CIRCLE RENUM 
CLG REPEAT 
DRAW swoP 
FILL TEXT 
HIRES UNTIL 
owes ie 
PAPER 
PCOL Pate 
ENE SOUND 
PRESET SYNTH 
2 : f PSET AVE 
OF YOUR CBM 64 
With 
TURBO ONLY 
45 spear Cone 
make pokes a thing of le 
past £14-958 
CENTRONICS 34 
INTERFACE FOR THE 
COMMODORE 64 ‘ AZTEC SOFTWARE 
onty £29.90 347 17 Station Road, Mirfield, 
CENTRONICS PRINTER West Yorkshire WF14 8LN 
CABLES FOR: 
BBC/ORIC/DRAGON 
ONLY £12.99 inc VAT & P&P TRADE & EXPORT ENQUIRIES 


WELCOME tel. 0924 492826. 


MICRO WARS 
ON THE COMMODORE 64 


HUMPHREY 
WALWYN 


Astunning collection of programs 
both substantial and challenging, 
with detailed documentation and 
historical notes. These are games 
which exploit the graphic 
capabilities of the Commodore 
64 to the limits, while at the same 
time offering readers intricate 
strategies and exciting 
simulations to fire the imagination 
and tax the wits. 


The games include: 


Dreadnought 

Waterloo 

Torpedo bomber 

Plus ancient warfare; strategic 
warfare in 19th century 
Europe, and the American Civil 
War 


£5.95 192pp 
Available through all good bookshops 


—o = 
ORDER FORM 


lenclose a cheque/postal order for £6.35 per copy 
Please make payable to George Philip 


To: George Philip Services Ltd, Name 
Arndale Road, Wick, Littlehampton, 
West Sussex BN17 7EN Address. 


Please send me. ____copy/copies of 
MICROWARS ON THE COMMODORE 64 

BY HUMPHREY WALWYN AT £6.35 PER COPY (post 
paid) | 
| Please allow up to 28 days for delivery 


CCAITIIDV 


VIZASTAR 64 


THE INFORMATION PROCESSOR 


Mi Spreadsheet 


for fast, powerful 


@ Add or remove items from your 
records without having to re 
uct your existing information 


upto 1,000 character 
ch item up to 280 


virtually any printer 
JUKI, BROTHER, 
any other 
s require ONLY a 


VizaStar integrates three important electronic 
aids to your business or home office. 
A fast and easy-to-use package — VizaStar isa 
comprehensive information processor that 
includes an electronic worksheet, information 
filing system and simultaneous on-screen 
graphics, 

VizaStar has been designed to incorporate 
the very latest in user-friendliness — so now you 
can handle your all-important information in 
many new ways and ina quick and effective 

manner. 
The information filing capabilities 
of VizaStar enable you to store 
your information onto disk in 


i Database 


@ Graphics 


gramming facility ph 
of maths function 


wanipulation lets you 
opy, Move, Delete 
sert by row, col 


W Text editing facilities for leters 


an ordered and instantly retrievable form. This 
means that you can quickly pick out individual 
or entire groups of related information to 
create lists, statements, labels or reports. 
VizaStar is the ONLY program ofits kind on 
the Commodore 64. Completely consistent 
with the VizaWrite word processor, VizaStar 
provides a totally comprehensive office 
system. 
VizaStar costs just £99.95 (incl. VAT) 
from your computer dealer and 
selected stores. Please write for 
more details and the name and 
address of your nearest 
dealer. 


VIZA SOFTWARE, 9 MANSION ROW, 
BROMPTON, GILLINGHAM, KENT ME7 5SE 
TEL: MEDWAY (0634) 813780 


Dealer enquiries welcome. 
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nyper RA5 
* IT’S PC COMPATIBLE 
* IT’S PORTABLE (9kg) 
* IT’S POWERFUL (16 bit) 
* 7” INTEGRAL SCREEN 


* 256K RAM, TWIN 51%” 
320K DISKETTE DRIVES 


* Includes ALADIN DATA BASE, MS-DOS, BASIC and ASSEMBLER 
POWERFUL COMMUNICATIONS SOFTWARE NOW AVAILABLE 


Callin ust 2 minutes from Oxford Circus or phone . 1-580 5522 
\® S-E COMPUTING LIMITED 
Cincus C s| LONDON BUSINESS CENTRE 
fer; } — (2nd FLOOR), 77-79 WELLS STREET 
2 /—onrons STREET LONDON W1P 3RE | 
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ae 


Soutone 


NOW 
AVAILABLE 


The HULK Knowledge Based 
System 
ABrainstorm Product 
by Richard Forsyth 


“Itis thoroughly recommended...” PRACTICAL 


“Itcan genuinely help people COMPUTING 
make sound decisions, ..” MARCH '84 


For the BBC “B” at £29.00 inclusive 
Also UNIX for the BBC 
The TORCH UNICORN with Motorola 68000 and 
Z80B processors and 20 MByte Hard Disc 
Orders to: 


103a Seven Sisters Road, London N7 70N 
Tel: 01-263 6926 or 272-3981 


BRAINSTORM 


Ring Round 5510 


VIC-20 CBM-64 


FOR ONLY £68.95 
Probably the world's cheapest VIC/64 Printer! Puta 

Sinclair ZX Printer (order Printer and Power supply from 

Sinclair or many High Street stores — R.R.P. £48) on your 

VIC/64 using the 
SOFTEX PRINTERFACE 

Costing only... £19.95+£1 P&P. 

Complete system ... £68.95+£2.95 P&P. 
Alphacom 32 Printer System ...£79.90+£1.95 P&P 


graphics (higher than VIC/64). 
1 Full IC/64 character set user-defined graphic characters, 
‘Colomn| 


' Operating commands 
¢ Simple touse! No extras 
«The interface also its the new Alphacom 32 printer (RAP. 


658195) 
Send orders/enquities (dealer enquiries welcome) to: 
SOFTEX COMPUTERS 
Dept A1, 37 Wheaton Road, 
‘Bournemouth BH7 BL, 
"Tel 0202 422028 
Ring Round 5511 
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AtRy 
OANA. 


COMPETITION 


WE ARE LOOKING FOR 
DEBUGGED MACHINE CODE 
PROGRAMS 


CONTACT: RICKY 
ON: 0382-88232 
ANY TIME 
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FOCUSES ON 


and any idiosyncrasies. 


ging tools, assemblers or co 


like facil 

| systems. 
In some computers, the lanj 

and the operating system are i 


es provided by 


loaded from disk, 


UNIT ADDRESS: 
100-199 — diskettes, 

200-299 - Winchesters fixed a 
500-599 ~ printers. 


UNITID's 


SRESTORE 
$P Progromunit. 


ing system trilogy, we will concentrate on the 
practical use of the more common systems, 
covering accurate listings, the facilities available, 


As these are provided primarily for the end user, 
we will not cover the system utilities such as debug. 


neither will we go into great detail on the language 


divisions between the two blurred; the Pet, Apple 
and BBC being well known examples of this aspect 
The reason for this is that the language isan integral 
part of the machine, usually in ROM, and not 


38 Backup diskette drive (see $SAVE and. 


OPERATING 


SYSTEMS 


THE THIRD PART OF OUR OPERATING SYSTEM OVERVIEW 
THE PRACTICAL MERITS OF VARIOUS SYSTEMS. 
I n this last part of the Computer Answers operat- 


omplex text editors; 


certain operating 


In the next issue we will be printing conversion 
tables which summarize and provide a quick refer- 
ence of the popular features that are commonly 
required, The text below will cover each operating 
system in turn and detail the features provided con: 
centrating on those not covered in the tables and 
those that need greater amplification. A list of 
abbreviations are provided to enable compact text 
and tables to be produced. 


guage (usually Basic 
intermingled, and the 


The DOS 3.3 operat 


ind removable, ‘Type: Descriptio 


Integer Basic program 


simple system having a small number of com- 
mands. The machine has a unique ‘slot’, ‘drive’ and 
‘volume’ disk accessing t 
has a simple bus - the disk controll 
any of these seven sockets or ‘slots’, and each card 
can support two drives. At initialization (format- 
ting), a label and ‘volume’ number can be applied 
Ifthe numbering is used it will have to be specified 
when sending some types of commands to the disk, 
The directory lists files according to their types; a 
summary isillustrated below 


g system of the Apple is a 


thnique. The unit itself 
rd can be in 


Creation method: 


$PR Logical printer (in single uter this is © 500-599 
‘address but in mult user it may be assigned to @ 

disk drive for spooler output) 

Real printer (multi-user systems only) 


$a controls for assignments of the unit 
numbers 

sc ~dleor screen, 

SCALC calculates sorting and storage 


requirements. 


SCATAL — —catalogue file maintenance. 
SCPM native interface progrom for CP/M, 
SCOBOL -systemlanguoge. 

SCONV — -relative to index sequential conversion. 
30 ~set dote and time. 

SDEBUG -systemdebugger. 

se ~end foreground working, 

SEOT — —text editor. 

SEND -sign off. 

a ~file utility 

SFORM —-screen mopping ond formatting utility 
SINPUT _ —input fle interchange format 
SINSPECT —terminol inspection of disk files 

NOB —batchfile, 

SJOBMAN —os abows 

rs hex file listing uty. 

SLIBM — —programlibrary utility 

SUNK ink editor. 

SMENU menu command. 


S$MENUCUS ~menu customization program. 


fi SAVE 
A Applesoft Bosie 

progrom file, SAVE 
T Text File. OPEN and SAVE 
8 Binory memory-image 

file. BSAVE 


All the machines’ main commands (INIT, CATA. 
id in the con- 
simple delete 


LOG, RENAME and DELETE are cor 
version table, LOCK (and UNLOCK) is 


SMOVE — —convert files from old (obsolete! format 
SNF read native file (see $CPM), 
SOUTPUT output file interchange format. 

sP —page throw. 

SPRINT print text or data fies. 

SRELOC relocatable program builder. 


SREMEXEC -remote file executive. 
SREMOTE —remote file interface. 
S$RESTORE —restore from backup cycle. 

ss = displays basic system information, 


SSAVE create backup cycle. 
SSEARCH —search file for specified string, 
SSORT — —file sorting utility 

ssP — initiate print spooling. 
SSPOOL print spool file. 

SSTATUS -displays system status, 

sv —displays terminal attributes. 
STAP ———terminal attributes builder. 
STAPE — —magnetictope interface. 
STAPEXEC —magnetictape executive, 

su ~displays unit descriptions. 

sv ~initialize and format utility. 
SXREF cross reference ulilty. 

SZAP applies a software fix (patch) 
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Nut-1 ~change input or output device. 
BAC backup a dete file. 

CFI —compare input and output files. 

COP -copy file(s) 

DEL -delete output files). 

US list any directory. 

LSF list le(s)in directory. 

PFI ~protect file(s) from deletion. 

PRI —print any directory 

PRO  ~protect output volume from deletion. 
PSF print file(s) in directory. 

REL ~release volume from scratch protection. 
REN. -rename a file. 

RFI ~release file(s) from deletion protection. 
SCR -scratch output volume. 

SEC -secure file(s) with possword. 

SET set old and new password. 

VER verify any output volume, 

VFI ity fl 


protection, and is not a full password protection 
system. The two commands PRin (directs output to 
a slot), and INén (directs input from a slot) offer 
simple device routing. 


BOS (Business Operating System) is a sophisti- 
cated single, multi-user and networking operating 
system with many facilities. It would be impossible 
to cover to any depth all the options provided (the 
company use eight manuals to do this!) in a short 
article. The system (like many others) has logical 
and physical addresses; a summary of those used is 
given in Fig. 1 

BOS has many commands but in general the 
system is menu driven: a command is given and you 
are then routed to an interactive series of prompts 
which may require more commands or simply the 
numbers of which ever units you wish the com- 
mand to act upon. A list of commands is given in 
Fig. 2. 

‘Some of the ‘main’ commands havea series of sub 
commands; the $F file utility —is one of these. It 
has a total of 38 options, we have listed some of 
those of most interest toa casual user of the system. 


se ich nuiiber 2. 


= PROFESSIONAL 


Fig. 1 (far left) shows a 
summary of BOS 

addresses; Fig. 2 (ditto) 
contains the main BOS 


Device: Function: 
LOGICAL: 


ager commands; Fig. 3 (above 
LST: _Listinformation— printer. left) shows the BOS sob- 
PUN: Send information — paper tape punch. commands; Fig. 4 (left) 
ROR: Receive informotion— poper tape reader. shows CO/M2.2 
PAYSICALS. ‘command functions and 
BAT: Batch, console in from ROR: console out ponent 
ist 
CRT: Console (Cathode Ray Tube). 
LPT Printer. 
PTP: Paper tape punch. 
PTR: —Popertape reader. 
TTY: Stow console. 
UC! User defined console. 
ULI: Userlist device. 
PT: User punch number 1 
UR1: —Userreader number 1 
UR2:—Userreader number 2. 
Volid Assignments: 


‘CON: = BAT: ORCRT: OR TTY: ORUC! 
LST:= CRT: ORLPT: OR TTY: ORUL1 

PUN: = PTP: OR TTY: OR UP1: OR UP2: 

ROR: = PTR: OR TTY: ORUR1: OR UR2. 

IR ~ Displays all files on logged drive. 
DIRG: —_~ Displays all files on drive d. 

DIR atn/utn~ Displays selected files, 

ERA atn/utn — Fite erase command, 

PIP d: = d: atn/utn (options) 


One of the unique facilities of BOS is the ability 
within the operating system to produce a screen- 
based menu. This makes the design of a turnkey 
system very easy 


The single user/single tasking systems from Digital 
Research have many underlying similarities. ‘DIR 
has the same basic effect across the whole range; 
however in some varieties a command may have 
some extra facilities, CP/M 3.0 for example, 
expands this to the powerful DIR [FULL] option. A 


8 block Read. 

Dn ~delete characters after column n. 
E 
F 


Gn ~get data fies fromuser number 
H ~checksource properhex 
| ignore hex at location 00 and turn on 'H 
L_ ~convertuppertelower cose, 
NN. =ne number destination date. 
0 treat fle at abject data. 
Pn. page throw atternines 
QSz~quit copy after Finding string s. 
R read and copy sys fle. 
$82 -artcopy ofter fading sing 
Th. ~expond tabs te column 
a CESSES EEE 
V =veriy fle copy. 
W write over reo ony les. 
2. ~zerohighorder bi. 


REN new ufn = old ufn File rename utility. 
SAVEnufn Savenpages(256 bytes)toadiskfile. 


Fig. $ (left) contains a list 
of PIP option: 


STAT ~displays disk drive unused space. 

STATDEV ~displays actual devices assigned. 

STAT VAL: isplays command summary / 
possible devices. 

STATIog:= phy: — —essigns logical to physical devices. 

STATG:=F/O —=sets drive dto read only. 

STATd:atn/utn _ —disploys files sizes and status. 


STAT diatn/utn $9/0 —sets file(s) specified to read only. 
STAT d:ain/utn $R/ 


w —sets file(s) specified to read/write. 
STAT d.alnvutn 
ssys ~sets file(s) specified to system. 
STAT d-atn/uin $0IR —sets file(s) specified back to 
dir. 
STATOSK: ~disploys disk characteristics. 
STATUSR: ~disploys octive user areas. 
SUBMIT utn.sub submit allows the batching of 
CP/M commands. 
TYPE utn ~displays the contents of file 10 
the screen, 
USERA change to user number n (0-15). 
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| y 
| COPYSYS -copies CP/M system to anew disk —_menu driven. 
| DATE ~set and display date (see conversion) GET 
Mi DEVICE ~the device command replaces he STAT foxility for 
i assigning logical and physical devices ond adds port HELP 
{I} customization facilities. 
| Logical Usual Physical 
| Device Type: Assignment: were 
| CONSOLEINPUT KEYBOARD. ar 
CONOUT: CONSOLEOUTPUT SCREEN 
} AUXIN: AUXILIARY INPUT NULL 
| ‘AUXOUT: AUXILIARYOUTPUT NULL 
tsr: USTOUTPUT PRINTER == 
| DEVICE ~display/change current logical and physical i 
} assignments. 
| DEVICE VALUES displays current logical assignments. = 
| DEVICE phy —displays the attributes of the named physical device 
|| DEVICEIog _~dlaplaysthe assignment of the namedlogical device. ser options] 
audios SET 4’ [options] 


~ossigns devices. 


DEVICE log: = null ~detaches device. 


‘The ERA command is extended to incorporate a confirm option. 


irects CP/Mto take its console input froma 
file (see PUT). 
~on line help utility for the CP/M operating system 


initialize directory for date time stomping, 

—as CP/M 2.2, but includes the ‘A’ or archive 
option, and ‘C’ or confirm for selective file copy, 
ond if the file is protected must include the 
pasiword (suchas PIP a:=b:aln/uln;pass 
options) 

—opposite to get, allowing console or printer 
outputto.a disk file. 

this is extended too menu driven option if just 
RENAME is entered. 

this option controls most of the attribute setting in 
CP/M 3.0. thas the following syntox. 


SET afn/utn {options} 


DEVICE phy 
| {options} ~sets attributes. Set Option 
i] DEVICE {(PAGE IR -DIR attribute. 
| COLUMNS =n, Svs -SYS attribute. 
| LINES=n}} display and set console layout, RO reed onl 
|| Device options are XON (sets XON/XOFF protocol), NOXON (turns off the RW —read/Weete. 
| protocol) and baud rate from 50-19200. ARCHIVEOFE: -etdiivemeds off 
DIRSYS=The some effect os DIR but clio displays files with the SYS ARCHIVE=ON — -archivemade on (see PiP option A’), 
i | serhbufeset F1= ON/OFF ~onor off urer defined attribute 1. 
| DIR and DIRSYS have in CP/M 3.0 some extra options if used with the | F2= ON/OFF ~onor off user defined attribute 2, 
} siete eigen F3= ON/OFF ~on or off user defined attribute 3 
| DIR {a} anv foptions} F4= ON/OFF ~on or off user defined attribute 4, 
Dioptenss SET [NAME = uth] ~disk label. 
re te phaya user cbansa BY-PA: SET [PASSWORD = pass] —password protect o disk label 
|| DATE Sasscya die cand Gia reading Wide SET[PROTECT=on/otf]_ —enable/disable protection 
| OR —alaploys fle with dir option, SET aln/utn [PASSWORD = 
| DRIVE ALL ~acts on all logged drives. pass] password protection to a file(s), the disk 
| DRIVE=(A,B,C,.P) ects on apscifed ronge of del must be password protected and enabled 
DRIVE=d acts on drive d. before this can be wed. 
EXCLUDE Displays files not matching the afn//ufn. SET afntuin [PROTECT = 
\ fF Seraientarls mode] protection mode for passwords, these can 
| FULL displays all available directory information be read, write, delate.or none. 
| sorted order, flename, size, attributes, password Twoof the following time and dote stomping modes can be assigned. 
| mode, time stamps and the drive label. SET {CREATE = ON} 
|| LENGTH=n ~diaplaysn tines before a table heading. SET[ACCESS = ON] 
| MESSAGE displays drives and user numbers active during SET[UPDATE=ON] 
| search. SETDEF —This controls the disk search order and the console 
i NOPAGE ~continvous scroll of listing. display of system messages. 
| NOSORT ~unsorted disploy. sHOW Show replaces many of the functions of STAT ond 
| RO displays only files set to Read only. adds a few of its own. 
} RW =displays only files set to Read /write. sHoOwd displays logged drive, read/write access ond 
Size displays fle names and sizes. space 
sys displays only files set to sys. SHOW[LABEL] displays label and oll ottributes. 
USER= ALL searches all user numbers. SHOW[USERS]  —displays octive users and their files 
USER=n searches user number n SHOW DIR} ~displays free directory entries. 
USER =(0,1,...18) —searchés elluser number specified. SHOWIDRIVE] displays drive choracteristics. 


list of CP/M 3.0 
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command may be replaced or enhanced —for 
example, the STAT command of CP/M 2.2 is super~ 
seded and expanded upon by the combination of 
SET and SHOW in CP/M.3.0. CP/M 2.2is configured 
to have four logical devices, which perform concep- 
tual functions - the user can address them without 
worrying about the inner workings (see Fig. 4). 

In addition there are 12 physical devices some of 
which will have been patched in with all the necess~ 
ary and complex driver routines for whatever com- 


commands. 


munication are required, whether they be printer, 
terminal or other ports. Therefore, the user can 
assign a pair of devices, one logical and one physical, 
and communicate with the minimum of problems, 


PIP, the Peripheral Interchange Program 
(which is in most installations), is only ever used 
in its simplest form, as a file copying tool; however, 
as its name implies, it can be used in many more 
powerful ways: it can send a file to a device, receive 
data from a device and convert it to a file, and, 
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command. 
REM remark ina batch command. 
REN {d:} {old afn/ufn} {new afn/utn}-rename utility 
TIME display and enter time. 
TYPE(d'}{uln} _ ~displays the contents ofa file to the 


E(OIT multi option text editor. 

RIUN executes the current work file 
(compiling and linking if required). 

FULE filer = see lan 

C(OMP —=poscol compiler. 

LINK: links in P-code subroutines. 

X(ECUTE —_-load and executes « Pascal code file. 

A(SSEM —_-assembles 6502 assembler. 

D(EBUG not yet implemented. 

USER 

RESTART retry last option. 

NNITIALIZE -warm boot. 


HALT ~cold boot. 


lastly, transfer from device to device. (A list of PIP 
options are given in Fig. 5). 


CP/M 3.0 (or CP/M Plus as it is also called) is the 
latest version of the 8-bit CP/M series following 
CP/M 2.2, It incorporates many improvements 
which bring it close to CP/M 86 and CCP/M, and 
some that set it apart. The basic OIR, ERA, PIP, REN, 
SUBMIT, TYPE and USER are the same; however, a 
number, such as OIR are extended. In addition, 
some new commands are introduced, these are 
DIRSYS, COPYSYS, DATE, DEVICE, GET, HELP, INIT- 
DIR, PUT, SET, SETDEF and SHOW. We will cover 
each new command in turn after providing details 
of the extra option’ provided on the ‘old’ com- 
mands (given in Fig. 6). 


‘This has many similarities to the other CP/Ms; the 
equivalents are DIRS to DIRSYS, COPYDISK to 
COPYSYS, and TOD to DATE. The following facili- 
ties have already been covered elsewhere. DIR, ERA, 
PiP, REN, SUBMIT, TYPE and USER. 


Concurrent CP/M has many similarities to MP/M. 
and CP/M plus. A number of extra commands in 
addition to the DIR, DATE, ERA, HELP, INITDIR, PIP, 
REN, SUBMIT, TYPE and USER have been added. 
‘These are: 


PATH {a') path 
PRINT 
RMDIR {:} path 


~directory search. 
~print queve. 


(RMDIR = RO), 


screen. SHIFT 


TREE(d)}{/F} ——lists out the tr 


VERIFY ON/OFF 


ABORT stops the execution of a progrom onthe 
virtual console. 

ERAQ — -erase withconfirm. 

‘SOIR like DIRS, includes system files in 
directory. 

SYSTAT -detailed system statvs display. 

\VEMODE - displays and sets background/ 
foreground mode of the virtual consoles. 


‘The main difference between the CP/M and MP) 
M, is that MP/M (Multi-Processing Monitor con- 
trol program) is the former's multi-user brother. 
‘The first thing most users will notice is that the 
prompt is different. In a normal CP/M system the 
display for a user logged onto drive A would be:— 
‘A>; however, in the case of MP/M in addition to 
this, the area in which the user is logged is added; 
therefore a user on drive A in user area 5 would 
have the prompt:~ 5A>. In addition to the facili~ 
ties described, DIR, ERA, ERAQ, PIP, REN, SDIR, SET, 
SHOW, STAT, SUBMIT, TYPE and USER MP/M has 
some extra programs and commands these are pre- 
sented below, 


MSDOS and PCDOS are very similar, the only 
major differences being the machine specific com- 
mands, such as port attribute setting therefore 
these will be omitted from the discussion. To save 
space we will henceforth refer to both systems as 
MSDOS. MSDOS 1 is very similar to the basic 
versions of CP/M (2.2 and 86), but has fewer 
features. 


In addition to the commands (in Fig, 7.) MSDOS 
2 incorporates many UNIX-like features and an 
extended batch facility. The directory now incor- 
porates a UNIX type tree stucture, and therefore 
if file is to be accessed which is not in the current 
(or working) directory then to find it a ‘path name’ 
must be provided. This path name must proceed 
any file name in command, if required. The path 
name consists of the sub directory name separated 
by a backslash ‘\*. If the line starts with the 
backslash then the path begins at the root (top 
most) directory. 
DIR} \ DIR2)\ DIRS \ FILENAME.EXT~ PATH NAME 
\ DIR? | DIR2 | DIRS \ FILENAME.EXT—PATH NAME 
‘STARTING AT THE ROOT 

‘The Batch command has been greatly extended 
with the addition of IF, GOTO replaceable para- 
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HOIR (4: —displays current directory path (CHOIR = CD), 
CHKDSK ~simple display of disk and memory status. CHOIR {¢:) —change current directory. 

COMP {4} {afn/utn} {4°} {afn/utn} ~compare files. ECHOON/OFF — ~enable or disable screen display during batch 
COPY {options} {4:} {atn/utn} {options} {4:} (afn/utn} {options} ~. operations. 

DATE ~display ond enter date. FOR simple loop structure for replaceable parameters| 
DEL {d:}{aln/utn} file delete command. inthe batch mode. 

DIR {4:) {atn/utn} (options}-simple directory listing. Option “/P’ | GOTO batch goto label. 

pages the list ond '/W' lists fle names only across the screen. iF batch if (or not) conditional 

PAUSE temporary halt in the process of ¢ batch MKDIR{d:}path —_ ~creates a sub directory (MKDIR = MD). 


removes e sub directory, must be empty 


double up the number of replaceable 
parametersin the batch mode. 

directory, if"/F is specified it 
‘also list the file in each directory. 

~disk write verify, toggle on or off. 


Fig. 7 (above left) contains 


alist of MS/PCDOS 1/2 


commands; Fig. 


right) lists the batch 
commands; Fig. 9 (left) 
shows the P-System 


option 
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meters. A batch job is a file of DOS commands 
with the extension BAT which is executed by 
typing in the file name minus the extension. The 
extra commands will be described in the next sec- 
tion along with the other new MSDOS 2 com- 
mands. 


This section on the UCSD P operating system will 
concentrate on the version installed for the Apple 
II, as this is the machine that most people are likely 
to come across. The system is menu driven, and 
therefore in the conversion chart the option 
required is given rather than the full command. On 
loading the system, the user is presented with a 
series of options. These are selected by pressing the 
first letter of the required option. If the Apple in use 
has a 40 column screen, then to view the last three 
a'?’ has to be hit, The options are summarized in 
Fig. 9. 

The FILE option covers all the commands to be 
tackled in this series, The options available are out- 
lined in Fig. 10: 


The Commodore Pet, like the Apple, is a simple 
machine with few operating system commands; it 
also has its own peculiarities: not ‘slots’ in this 
case, but the IEEE 44B communications bus. All 
the systems commands, BACKUP, CATALOG, COPY, 
HEADER, RENAME and SCRATCH will be covered in 
the conversion table next month. 


‘The Tandy operating system TRSDOS has for a 
simple system many useful commands. It is especi- 
ally unusual in having a help facility, In addition 
the system uses a ‘/’ and not a ‘:' to mark the start 
of the file and the disk designator is ‘:d” and not 
‘d:’, The system has a range of password protec- 
tion facilities, which can protect whole disks and 
individual files. On formatting a disk, a master 
password can be assigned, if an individual file can 
be accessed by the full command (if protected) by 
the command below. 

filename/ext.password:d 

‘The password is set by the ATTRIB command: 

ATTRIB utn (vis,ACC = pass, UPD = pass, PROT = 
level) 


Prot 

levels: Degree of access: 

FULL full accessno protection. 

KILL kill,rename, read, execute ond write — total 
eccess. 

NAME 

WaITe 

READ — read, and execute. 

EXEC execute only. 


‘The BACKUP, COPY, DATE, DIR, ERROR. FORMAT, 
HELP, KILL, LIST, RENAME and TIME will be covered 
in the conversions tables next month. In addition 
thereare the commands given in Fig. 11. 


Unix is a complex and sophisticated operating 
system with many commands, some of which most 
people will never use. The majority of the com- 
mands have been summarized in the tables; how- 
‘ever, there are quite a few extra options that do not 
fit in to the categories of the chart and some that 
do have extra options that need expanding upon. 
Unix has a tree directory structure and the ability 
to PIPE-send the output of one process to the 
input of another. The simple commands that will 
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PROT:d(PW,LOCK) 


PURGE :d{(type)}SYS/INV/ 
ALL 
ROUTE (orig, dest=s) 


DO=display 
PR=Printer 


RO=RS232 output 


be covered in the table in next month’s issue of 
Computer Answers are SCAT, SOATE, SCP, SMV and 


WHO. The rest are given in Fig. 


B(AD-BLOCKS ~ test disk block integrity 
C(HANGE — renames file or disk. 

DIATE ~ display ond enter dote. 
E(XTENDED-DIRECTORY-LIST — detailed directory listing. 

GET — getsa work file. 

K(RUNCH — packs disk (removes unused space). 
L(IST-DIRECTORY ~ simple directory listing. 

M(AKE — produces dummy disk file, 

NEW = dear work file. 

PIREFIX ~ change default work vol. 

Qur ~ exit from filer to main menw. 

REMOVE ~ delete disk fle. 

SIAVE = soves work file 

T(RANSFER ~ copy (orlist to screen/printer). 

VOLUME ~ lists volume assignments. 

WHAT ~ name and state of work file. 

X(AMINE ~ fixes or marks bad blocks. 

ZiERO ~ erase and rename o disk directory. 

Vol No: Volume Name: Input/ovtput Device: 

a CONSOLE screen keyboard with echo, 
#2 SYSTERM: keyboard without echo not used 
B not used. 

Ha DISK NAME: boot disk (slot 6, drive 1). 

#5: DISK NAME: 2nd disk drive (slot 6, drive 1). 
96: PRINTER: printer (slot 1). 

a7. REMIN: emote input (slot 2), 

18 REMOUT: remote output (slot 2). 

99. DISK NAME: Sth disk drive (slot 4, drive 1) 
#10: DISK NAME: 6th disk drive (slot 4, drive 2) 
mn DISK NAME: 3rd disk drive (slot 5, drive 1). 
We: DISK NAME: Ath disk drive (slot 5, drive 2) 
‘AUTO command ~outo load after boot up. 

BUILD utn building of a batch command file. 

CLOCK ((OFF)} toggle real time clock screen display. 

DOutn execute the file create by bulld. 

DUAL {(OFF)} ~dump to printer of sereen contents. 

ERROR n ~displays description of an error number. 
FORMS (WIOTH = n.LINES =n) ~forms set up. 

FREE:d{(PRT)) ~disk free space mop. 

UB command list, 

LIST utn {(PRT.SLOW,ASCIl)). —list a file to screen (or printer). 

MASTER (DRIVE = d) assign moster driv 


SETCOM (OFF, WORD =n, BAUD =n, PARITY =n, MODE) — port setting. 
OFF turns RS232 off. 

worD number of bits 5-8. 

BAUD 50-9600. 

STOP —stop bits 1 or 2. 

PARITY -1=0dd 2= even 3=none. 

MODE =woit ornowsit. 

WP(ORIVE=d) —write protect drive d. 

we write protect off 


Use or change master password. pw = allows to 
change master password, lock assigns master to oll 
unprotected users. 


moss deletion. 
~ input/output routing, substitute for sets of the two 
letters as below. 


Fig. 10 (top) lists P System 
commands; Fig. 11 
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Fig. 12 (right) gives a list 
of Unix operating 
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SATtime {(day)} 


+ add permission. 
— remove permission. 
= assign absolute permission. 


r 
|| w 
x execute, 
u user permission from present mode. 
9 ~ group permission from present mode. 
° other permission from present mode. 


{file) run command at specified time. 
|| $CAL ((montn)} 
|| year ~prints @ calendar for asingle 
‘yonth (month 1-12) or full yeor 
(year 1-999) 
SCATun lay fle to screen. 
sco =Retumto the login directory 
scodir — change working dieectory to di 
CHMOD ~ {who} op-code permission ufn 
Whe: 
e — login owner ser) 
9 ~ group. 
° = allothers 
a ~ all of above (default) 
Op-Code: 


ByEric 
National Computing Centre, 


ANOTHER ACE 


$COMM un un ~compare the similarities ond 
differences between two sorted files. 
SCRYPTkey -encode/decode using o encription 


key 

SFIND sophisticated fle searching utility. 

SGREP search fle for 0 specified string, 

SKILL tall process number n. 

SLPR option unf Queve file for printing 

as directory list 

SMAIL 

loginname —-sendor receive mail 

SMAN ~enline manual 

SMKOIR create directory. 

SPR ~ print efile. 

SPS status of active processes, 

sPwo — path name of working directory. 

SSORT sorting utility with many options 

SSPELL i check (even on English option!) 

ssTTY full terminal port and options 
configure, 

sty path name to users terminal 

SUNIO removes multiple occurances in a 
sorted fl 

swe counter with character, word and tine 
options. 

SWRITE user —writeson another terminal 


jagshaw, of the 
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CAN YOU HANDLE THE ULTIMATE? 

THE MOST AMAZING PROGRAMMES, THE SMOOTHEST 
ACTION, THE HIGHEST RESOLUTION GRAPHICS? 

ALL ULTIMATE GAMES ARE ARCADE STANDARD, 


AticAtae 68K 


Pant :48K Speco Linardeoman 48K ZXSpaceum Jet 


Unimate Play The Game is @ trode name af Ashby Comput 


1d, The Green, Ashby de lo Zouch, Leicestershire Te 


FEATURE PACKED, 100% MACHINE CODE 

AND PURE ADDICTION. 

SO WHICH WILL BLOW FIRST - YOUR COMPUTER OR 
YOUR MIND? 


Ausable WA Sri Bots Jobe 

ones Scam Cane 
Osea cope el 
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Tronz Am 

tic Atac | 
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Ashby de la Zouch, 


BLAS THe oan TE] 


30) 411485, Dealer enquiries welcome. 


ee 


Ye 


ew-Sinclair QL 
There's no comparison chart,b 


HIN 


The Sinclair QL is a new computer. jr 
Not just a new Sinclair computer, Exclusive: new QDOS 


but a totally new sort of computer - Sperete system 
nothing like it exists anywhere 

{ts not just a bit better than this, 
or a bit cheaper than that ~its a 
computer that's very hard to compare we 
with anything Just check the features 
below and if you don't agree, take 
up the challenge at the end of the 
advertisement. 

if you do agree, theres only 
‘one course of action you can take 
get yourself a Sinclair QL at the 
earliest possible moment. 


The Sinclair QL has 
128K RAM. Big deal? 


not normally available on 


iputers costing less than £7,000, 


Eleven input/output ports 
IL ROM Cartridge sk 
under £400, and an optior 


The Sindair QL has 
a 32-bit processor. 
Who else? 


New professional 
Eeoas 
his designed for fast 
ad program: 
QWERTY 
165 keys, including a 
right-hand shit 


32-bit processor architecture, 128K 
RAM and QDOS combine to give 
the QL the performance of a mini- 

computer for the price of a micro. 


£399 


“because there's no comparison! 


Advanced new friendly —_ Included — superb professional software New ~ the Sinclair QLUB 
language — Sinclair The suite of four programs is written by Psion specially for the QL and The QLUB is the QL Users Bureau. 
SuperBASIC incorporates many major: All programs use full colour, and Membership is open to all QL owners. 
he data is transportable from one to another. (For example, figures can be For an annual subscription of £35, 
4 The new Sinclair SuperBASIC transferred from spreadsheet to graphics for an instant visual presentation)  QLUB members receive one free 
‘combines the familiarity of BASIC with update to each of the four programs 
: ‘anumber of major developments i ‘, i supplied with the QL, and six 
‘which allow the QL’ full power tobe - Word-processing Business graphics bi-monthly newsletters Sinclair has 
exploited also made exclusive arrangements 
Unlike conventional BASIC, its for QLUB members to obtain soft 
procedure facility allows code to be ware assistance on QL Quill, Abacus, 
\wrtten in clearly-defined blocks; ex Archive or Easel by writing to Psion 
tendabilty allows new procedures to 2 
4 beadded which will work in exactly The Sinclair QL challenge 
the same way as the command pro- = = 
4 cedures built into the ROM and its PORTS SeCAY OO ROC B07) 
other computer, post the coupon for a 
constant execution speed means that 
‘SuperBASIC does not get slower as blow-by. brow comparison. Weil take 
ai Se os eee ‘ Certain to set a new standard of QL Easel is a high-resolution colour a published comparison chart for the 
Programs get large excellence, QL Quill uses the power of program so easy to use you probably machine you're considering (not one 
the QL to show on the screen exactly won'trreferto the manuall it handles we've created ourselves) and give you 
5 what you key in, and to print out anything from lines, shaded curves or the Sinclair QL figures, detail by detail, 


t 


2x Local area network 


TV(UHF) Monitor | 


Microdrive extension slot 


Two 100K microdrives 
built in 


The Microdrives forthe Sinclair QL 
are identical in principle to the 
ular and proven ZX Microdrives, 

give increased capacity (atleast 
400K bytes each) and a faster data- 
transerrate- Typical access speed is 
35seconds, and loading is at up to 
415K bytes per second. The Sinclair QL 
hastwo built-in Microdrives. I 
required, a further si units can be 
connected 

Four blank cartridges are 
supplied with the machine. 


- 


© Boul Easel archive and Abacus 
Napier ett 


‘exactly what you see on the screen. 
‘A beginner can be using QL 
Quill for word-processing within 
minutes. 
‘QL Quill brings you all the 
facilities of a very advanced word 
processing package 


Spreadsheet 


Qk Abacus makes simultaneous 
calculations and ‘What if model- 
construction easier than they've ever 
been. Sample applications are 
provided, including budget planning 
and cash-flow analysis. QL Abacus 
allows you to refer to rows, columns 
And cells by names, not just letters 
land numbers Function keys can be 
assigned to change a variable and 
carry outa complete What if 
calculation with a single key-stroke. 


Please tick the appropriate box- 


Mii Raes/ Nis 


histograms to overlapping or stacked 
bars or pie charts. QL Easel does not 
require you to format your display 
before entering data; it handles design 
and scaling automatically or under 
your control. Text can be added and 
altered as simply as data 


Database management 


QL Archive isa very powerful fling 
system which sets new standards using 
a language even simpler than BASIC. 
Itcombines ease of use for simple 
applications — such as card indices ~ 
‘with huge power as a multi-file data 
processor. 

An easy-to-use labelling facility 
‘means that you don't have to ask for 
your file by its ull name ~a few letters 
are enough 


Send to: Sinclair Research Ltd, Computer Division, FREEPOST Camberl 
Qty Mem 


= —QUUB membesh (one year 
stage & packing any order over 390) 


000 
6100 
9 


Take action today! 
To order by mail 


- complete the coupon and send 
itto the FREEPOST address below. 
For credit card holders it may be 
possible to extend your credit limit. 
Full details will be sent when we 
acknowledge your order, 


To order by telephone 

~ phone Camberley (0276) 685311; 
— have your credit card (Access, 
Barclaycard, Trustcard) number ready. 
it may be possible to extend your 
existing credit limit Please ask our 
telephone staff for more details. 
Please do not use this number for 
‘other enquiries. 


For more information 

Phone Camberley (0276) 686100 or 
usethe coupon to get a QL brochure 
Due to demand, the goods may not 

be posted within 28 days Your order 
will be acknowledged immediately 
with an expected posting date. 
Remember that Sinclair offers a 

14-day money-back undertaking, 


ley, Surrey, GUI5 3BR. 
Code 


enclose a cheque made payable to Sinclair Research Ltd for £_—__ 
Please charge my Access/Barclaycard Tnstcard Account No, n 


Signature 


Address 


Please send mea Sinai QL brochure 


‘Offer applies tothe UX only 


| ormeesnnes tcp ear cmp 


Ring Round 5309 
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micro can be — just remember when you first got 
A clear screen can literally be less of a head 

| ache than a filthy one; however, the biggest advan- 
tage to be gained from a well-maintained micro, 
apart from piece of mind, is reliable data loading. 

‘The most interesting part of our investigation 
concerned data recorder cleaners. The majority of 
these are quite understandably supplied by the 
same manufacturers who service the audio marke 
and the difference between these markets is signifi- 
cant: while the audio world places a good deal of 
‘emphasis on the tone head, the pinchroller and cap- 
stan are more important to the computer world. If 
dirty, these two parts of the recorder can affect tape 
speed and prevent accurate data read/writing, A 

clean tone head is not as critical 
| ‘The cheapest form of data (cassette) recorder 
cleaner is the cloth-ribboned cassette type. These 
tend to get dirty very quickly and therefore need 
frequent replacement. There is also a danger that 
the abrasive action of rubbing previously collected 
dirt across the head will scratch it. WH Smith sells 
a Bib-made data cassette head cleaner which comes 
with a small tube of cleaning fluid. At £1.99 (inc. 
VAT), it represents a reasonable compromise 
between the dry and wet schools of cleaning 
thought. Presumably, if your cloth/cassette wears 
out before you run out of fluid you could buy just 
the cassette and save even more money 

A rather different approach to head cleaning is 
taken by Allsop (available from Three Marketing 
It has a computer deck cleaner in the form of 
transparent cassette case; instead of a cloth tape, 
| this cleaner has a set of felt pads onto which the user 
| sprays the special cleaning fluid supplied. A series 
of cogs cause the tone head pad to automatically 
wipe off the debris. When we tested the Allsop 
Cleaning cassette we found that it became dirty very 
quickly; therefore, if you are serious about keeping 
your data recorder clean, we'd recommend Allsop’s 
audio version, as the pads are replaceable and as few 
if any) data recorders have twin capstans, you in 
effect already have a spare. Allsop makes the audio 
version deliberately so that the capstan pads clip in 
and out, making them disposable. 

Despite the praise just heaped on Allsop 
| products, a cotton bud soaked in a good cleaning 
fiuid could still find oxide that the cassette had 
missed, but for sheer convenience the cleaning 
cassettes win hands down. Good news for Epson 
HX20 owners is that Allsop also makes a micro 
cassette version of its cleaning cassette. 

Micro owners with more money can afford disk 
drives instead of cassette, and this seems reflected in 
the price of drive head cleaners - the cheapest com- 
plete system we spotted was around £10 or £6 for 
just a disk. Just like cassette cleaners, completely 
dry disk drive cleaners are available: Inmac does 
one, which doesn’t require the user to add solvent. 
The ‘dry’ method of cleaning has its advantages in 
that the user does not get solvent everywhere. 

On the other hand, the danger with dry cleaning 
is again abrasion — particles of dirt cleaned off will 


I: is amazing how inspiring a sparkling clean 


IF YOUR SYSTEM IS CRUNGED WITH CRUD AND GROTTED WITH GRUNGE, 
WHAT'S AROUND TO HELP CLEAR IT OUT? WE FOUND OUT... 


scratch the drive head. The way out of this is to pro- 

fc disposable cleaning disks which slip inside the 
disk jacket. The cleaning disk can be sprayed by the 
user or come pre-saturated in a sachet (the latter 
being more expensive 

‘When buying, ask whether the cleaning disk is 
suitable for double sided disk drives. Few manufac- 
turers sell single-side-only disk cleaners, but itis a 
point to check. Automation Facilities, which makes 
the Floppiclene head cleaners, claims that other 
manufacturers use too thick a knock-out for double 
sided drives. This can lead to the cleaning disk fail 
ing to clean a single drive properly. To overcome 
this Automation uses a peel-off label. (Frankly, we 
didn’t come across this problem ourselves.) 


The Clean Gycle hit from Inmac (priced £32) 


There is an element of risk in using disposable 
disk drive cleaners in that the cleaning disk might 
disintegrate and break up in the drive, It is also im- 
portant for the solvent to be cleaned off the head 
thoroughly. For this reason repeated use of the 
same drive cleaner is not recommended -if the 
cleaner looks filthy it should be thrown away 
regardless of how many times it has been put 


through. 
‘At present only 54 inch and 8 inch disk drive 


cleaners are on the market, The big cleaning com- 
panies are developing items to cope with the new 3 
to 34 inch drives (many of which are now available 
for the Beeb). Automation told us that it expects to 
have a disposable disk which fits inside a cartridge 
and should be suitable for machines like the Apri- 
cot. For the present, a company like MAP will clean 
the Sony 3.5 inch drives for you, should you so 
desire. 

Finally, there is an interesting dispute over 
approvals for disk cleaners ~ obviously they can’tall 
have the only product approved by the big disk 
drive manufacturers! Interestingly, MAP said that 
it had ended up supplying 3M cleaning kits because 
of the experience its own maintenance department 
had when testing various makes on approximately 
50 machines. 

It was hard to find much wrong with cassette and 
disk drive cleaners, but screen cleaners were some- 
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thing else (when we came to trying the products for 
ourselves), For a start nothing seemed to work on 
the mesh screen that covers our Sirius monitor. 
ACT said it used foam cleaner, but we came to the 
rapid conclusion that actually taking the cover off 
was the only way to clean that particular monitor. 
We did try a roller cleaner from Action that worked 
well on external dust, but not compacted dirt. 

‘On CRT (glass) screens the purpose-made clean 
ing fluids we tried seemed to work perfectly 
adequately. Brian Mansfield of Spray Systems 
explained in some depth why he thought specially 
formulated screen cleaners should be used, One 
problem with using washing-up liquid (detergent 

ind a wet rag is that everybody hates having smelly 

rags around! On a more serious note, its difficult to 
prevent smears with washing-up liquid plus the fact 
that detergents almost inevitably contain salt, 
which is corrosive. 

Brian Mansfield also put a persuasive argument 
against using the same kind of solvents used for disk 
drives onto the VDU screen. Most drive solvents 
use isopropyl, which is both inflammable and toxic 
and thus not the kind of thing you want to spray all 
over yourself or the micro. His own company’s 
product is formulated to be non-flammable and 
| non-toxic, as well as including corrosion inhibitors 
| When you consider that its Clean Screen costs 
around £2.70, it seems worth the trouble. Auto- 
mation makes anti-static screen wipes which are 
reasonably priced. 

The majority of cleaning equipment manufac 
turers avoid selling their computer products in aero- 
sol form for two good reasons, The less important 
cone for micro users is that aerosols mess up the con 
trolled environment so beloved by mainframes, 
more important is that aerosols often have propel- 
lant gases which are inflammable. The by-product 
of using pump sprays or just simple bottles instead 
is that you actually get more for your money 

‘The same sort of argument can be levelled against 
lint free cloths which cleaning companies supply 
Although they work, such cloths take up far more 
room ina cleaning kit than they merit, and therefore 
cost more than they are really worth. Unless you are 
really fussy, using standard tissues or toilet roll can 
be just as good. The above does not really apply to 
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Automation Facilities’ personal computer kit includes 54 inch floppy disk drive cleaner (priced £17.50 


cleaning circuit boards, as they can be extremely 
sensitive. In reality a tool like the Dust-Off II (from 
Pelling & Cross) would be the ideal piece of equip. 
ment to use. It uses a canister of pressurised gas to 
blow away debris, and is priced around £25. 

For general cleaning there are a variety of 
cleaners available for removing the dirt from the 
keyboard and body of the micro, The foam-type 
> work very well but a lot did 
depend on personal preference. For instance, one 
cleaner did a very effective job, but left behind a 
rather unpleasant smell. Again, the special cloths 
provided for this kind of job seemed very expensive 
for what they were, and toilet roll would appear to 
be just as good (and far easier to obtain} 

Part of the reason for keeping your micro bright 
and sparkling is to reduce the chances of dust and 
dirt finding its way onto your disks or cassettes, 
thus, it does make sense to take advantage of the 
anti-st 's and solutions on the market to c 
down the amount of dust and static around your 
micro. However, while this does seem rather OTT 
for your average home owner, people who work in 
nylon-carpeted offices might find them useful 

So far no real mention has been made of how to 
clean peripherals like printers. For the casing, the 
same foam and spray cleaners intended for terminal 
can be used. To clean the type font there are a 
iety of methods that you can use. Inmac provide a 
special font brush for removing the heavy deposits, 
lighter deposits could then be removed with one of 
their cleaning wands (a heavy-duty cotton bud) 
dipped in solvent. A more sophisticated method 
would be to buy special daisy wheel, thimble and 
golfball cleaning kits from a company like DNCS or 

on, priced around £10. 
When buying cleaning materials it does pay to 
shop around. Spectrum shops sell a Leda disk care 
kit which includes a VDU cleaner and air blast aer- 
osol as well as disk cleaner for £12.95 (inc. VAT), 
which seems good value. 

Those micro owners who want to thoroughly dis- 
assemble their micro to clean it, should try camera 
shops for air blasters and lint-free cloths, while 
audio shops are alternative sources for quality 
cassette head cleaners, 

By Tony Dennis, deputy editor. 
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A microcomputer is only as useful as the software package run on it. And - 
until now - finding the package tailored to your needs (or your customers’) hasn't 
been too easy. 

Now, Microcomputer Software Directory is here. It’s the complete guide, 
for buyers and sellers, helping you both identify and - just as importantly - 
locate the most suitable software packages. 

We've included details of over 3,000 painstakingly edited 
business packages, as well as some of the more exciting games. 


RMU 8 Accounrina cenenat racxaces 


I earl a 
Finding the right package 

glance al our twelve main category headings confirms 
just how comprehensive Microcomputer Software Directory is. 
3,100 software products are listed, under these ttle: Systems 
Software* Utilities* Accounting* Management Systems* Other 
Business & Commercial Systems* Professional Services* Industry 
‘& Manufacturing® Retail & Distribution® Scientific* Educational 
Government® Games/Home/Hobby” Miscellaneous” 

Each entry gives the package name, function, supplier, cost car Sa 
and also tells you ebich machines wl ran on He Z Masi Soros as mode, Sor 


Matching with your machine 


Ifyou already have a machine, you'll want to know about 
compatibility. So we've included an index by machine make and 
model. And, just to make life easier still, we also cross refer 
machine type with operating system. 


Systems Ltd. e 


jomer enquiries ta: Angela Hooker 
‘Company established: 1972 


Chiat executives: 
ike ifisam, Managing Dvector 


frineipal systems: Sores 8/6, 


Principal applications: Accounting 


inwoscing. ABS Purch’ 
jomnal, ABS Stock, 
BS PayrolPayrot 


Roents 


Knowing where to go 
‘There's little point in identifying the perfect package unless you know 
where to go for it. Our separate alpha listing of suppliers provides all the 
information you need; addresses, phone numbers, who to speak to, and an 
outline of which other packages are available from them. This section could save 
you a few fruitless journ 


Pinpointing 
special needs 

Some packages may be 
tailored to the unique require- 
ments of your business or 
profession. The quick reference 
Occupation Index at the back of the 
book can cut your search time to 
minutes. And if you already know of a 
package by name, just go straight to it. 
‘They're all indexed by title and acronym in Fs 
the A-Z index. oe 

In short, if you want to find exactly what you're looking for, Microcomputer Soft 

what you've been looking for. 


GMS - Garage 
Management System (page. 


e Directory is exactly 


The Complete Guide for Buyers and Sellers. 


Please send me a copy of the Microcomputer Software Directory at Orderby using this frm, Pay on receipt of invoice 
40.0 (plus $2.00 p&p) orquote your card number Access Visa 

American Express Diners Club 
| snare __Name 


| Myaddress. 


My card number is 


Please indicate preferred method of payment 


Alternatively orderby telephone 01-325 3211 
Please send this order form to Computing Publications Ltd, Evelyn House, 


[- My telephone no ‘62, Onford Street, London WIA 2HG. {| 


casi 


136 


If you own or work with an IBM pt Ze. 
PC, you will want to read PC best reviews from PC 
Magazine. And you are probably : nagazine in America will 
eligible to receive it free every, be complemented by 
month \ extensive coverage of the PC 
market in Britain, including 
PC Magazine is the result ofa ,<) compatible hardware and 
joint venture between VNU oftware as soon as itis available. 
(the publishers of [ > short, the best from both sides of 
MicroDecision, as well as 4 f} the Atlantic. 
Personal Computer World, Asa user of the PC, you can 
What Micro?, Compute: _— qualify to receive PC Magazine 
Answers and Personal Compute: every month — free of charge. To 
News, to name buta few), and the guarantee your copy, simply 
ublishers of the hugely successful complete and return the form below 
‘PC’ magazine in America (no postage needed) to: 


From May, the latest news and 


As the owner/user of an IBM PC, I would like to receive 
PC Magazine free of charge each month 


Company name... 
Delivery address 


= 


| 

| 

Name Signature | 
| 

| 

Date ! 
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Commodore 64 Machine 
Code Master, by D Law- 
renceand M England. 

achine code program- 

ming is one of those 

things that either fires 
you with enthusiasm to 
squeeze the last byte and 
microsecond out of your pro- 
‘gram — or leaves you cold. 

For many applications, only 
machine code is good enough. 
‘The trouble is that program- 
ming in assembly language is a 
very time-consuming affair 
without the right support soft- 
ware-a monitor and 
assembler. 

Commodore 64 Machine Code 
Master aims to provide those 
essential pieces of system soft- 
ware for users of the Commo- 
dore 64. It also gives some 
examples of machine code in 
the form of modifications to the 
Basic interpreter. It is not, as 
the subtitle claims, a library of 
machine code routines; sure 
there are some machine code 
routines in there, but primarily 
the book is about an assembler. 
Neither is it an introduction to 
assembly language or assembly 
language programming for the 
6502 or 6510 micro processor. 
Ifyou don’t already know how 
to program in assembly 
language you'll have to look 
elsewhere 

The first chapter of the book 
covers a monitor program. 
‘This is a piece of software, in 
this case written in Basic, 
which lets you examine and 
alter the contents of memory. 
In the old days, simple moni- 
tors were the only way of com- 
municating with micros anda 
tedious business it was. Moni- 
tors still have their uses if 
you're programming — in 
machine code, though 

The next section covers a 
disassemble program which 
‘translates machine code pro- 
‘rams into assembly language. 
Ifyou know what you're doing 
programs are marginally more 
comprehensible in this form 
than as a stream of *hex-a 
handy utility both for checking. 
Your own programs and taking 
apart other people's. 

‘The rest of the first part of 
the book covers the assembler 
Program itself, along with its 
associated editor. Again, the 
whole thing is in Basic, which 
Proves that it is possible to 
write an assembler in Basic. It 
also shows that it’s not a very 
good idea: even with the full 
explanations provided, the 
program is very difficult to 
follow. This is not for lack of 
effort on the part of the auth- 


ors, although a few diagrams or 
flowcharts might have helped 
to illustrate some tenuous 
points, The problem lies in 
part with the difficulty of the 
concepts—an assembler is 
quite a complicated program; 
mostly, though, the trouble is 
the primitive unstructured 
Basic of the Commodore 64, 
which hides the concepts in a 
‘mess of line numbers. 

One interesting point is the 
provision of checksums for 
‘each line of the program, along 
with a routine to check them. 
This should help trap some of 
those typing errors that always 
seem tocreep in. 

The second part of the book 
provides some machine code 
routines which extend the 
commands available in Basic 
Reviving programs which have 
been accidentally deleted, 
removing superfluous REMs 
and spaces and deleting mul- 
tiple lines are some of the addi- 
tions. In the process you can 
Jearn a lot about how the Basic 
interpreter works, though 
again some diagrams might 
have helped, 

‘This book will give you an 
inexpensive assembler for the 
6502 and a good idea of what a 
complex program an assembler 
is. Once you've got it running 
the fun has only just begun. 
Practical Basic Program- 
ming, by PE Gosling. 


fice you've learned to 
program, but before 
you've gained the 


confidence needed to embark 
on writing your own programs, 
you might want some practice 
in implementing ‘real life’ 
problems in Basic. The aim of 
this book is to show the reader 
how to write practical and use- 
ful Basic programs. 

‘The first chapter gives a 
brisk survey of the features of 
‘Microsoft Basic, which is used 
throughout the book. As one of 
the more ‘standard’ Basics 


around, Microsoft Basic 
should present few problems, 
but it's as well to start off with 
a clear idea of the language 
we're using. 

‘The next chapter contains a 
very useful set of programs 
with bugs in them —deliberate 
bugs, that is, which it’s your 
task to spot. Some of the pro- 
grams are quite complex, doing 
things like hash coding and 
string processing. It’s thus 
quite a challenge to get them 
sorted out. For the more diffi- 
cult programs sample input is 
given along with the required 
output 

This would seem to be a 
good way to get to grips with 
Basic, You don’t have to write 
the whole program yourself, 
but you certainly need to 
understand what's going on if 
you're going to find the bugs. 
Unfortunately no solutions are 
provided, It would have been 
nice to have had some sug- 
gested solutions, both for com- 
parison with your own and for 
reference if you got stuck. 

‘The next two chapters, 
which together form about half 
of the book, consist of a 
number of problems. These 
are generally of a business or 
data-processing type, and 
range from simple calculations 
of bills and wages to more com- 
plex processing of census and 
address list information. In 
each case a statement of the 
problem is given. This is fol- 
lowed by some general sugges- 
tions as to how it might be 
solved, along with fragments of 
code where appropriate. Test 
data is provided, as is a sample 
of what the final output might 
look like (some of this is a bit 
over the top—with almost ten 
pages of information on 
imaginary houses to illustrate a 
program for estate agents). 

The techniques suggested 
for solving the various prob- 
lems are quite valid, but per- 
haps more space could have 
been devoted to explaining 
them more fully; the book 
seems to concentrate on the 
generalities of the problems 
rather than the specifics of how 
they might be implemented. 
This is not necessarily a bad 
thing, it just means that you'll 
need to be quite familiar with 
the mechanics of programming 
to be able to take advantage of 
the book. 

If you want to look at “busi- 
ness’ applications this could be 
the right approach for you. 

By Ron Yorston, a research 
assistant in computational 
physics. 


Data Fite 
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| Master, by D Lawrence and M 
England (Sunshine), 191 pages, 
priced £6.95. 
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SYLIY SOL9 
PROGRAMMING FOR THE 
335 micro ano S435 R00 
Knowledge is worth more 
than gold — add to your 
riches with books and 
software that give you 

much more... 


INTERFACING THE BBC 
MICROCOMPUTER 


Colin Opie 07 084724 X 

Everything you could want to know about interfacing 
the BBC Micro to the real world, From the general 
and theoretical to the specific — including five major 
hardware projects. Build a motherboard, user port 
analogue port, 1MHz bus board and a light pen. All 
Mm/e software included, Hardware, Pcb's 

available! £8.95 


BBC MICROCOMPUTER 
INTERFACING ROUTINES 


07 084725 8 
Software to accompany the above book. Cassette 
tape. £9.95 inc VAT 


INVENT & WRITE GAMES 
PROGRAMS FOR THE ELECTRON 


Noel Williams 07 0847193 

Learn the professional games programmers 
techniques! Four complete adventure games 
incorporating artificial intelligence — for the Electron, 
described and annotated. Styles of games, design 
and structure explained. £7.95 


THE BBC MICRO AND ELECTRON 
BOOK 


Gavin Haines 07 0847428 

The ultimate programmers’ reference! You could 
spend months searching manuals and magazines, 
and only find half the information included here in 
quick-reference form. Valuable facts about the BBC 
and Electron ROM's, systems, and programming, 
help you make the best use of your Acorn computer 
for fun, education or profit. £8.95 


BBC/ELECTRON ROUTINES 

07 084764 9 

Useful programs from the book, plus a 
Disassembler/Monitor. £9.95 inc VAT 

Coming shortly, please tick box for details, and send 
to address below with your name and address 


The McGraw Hill Computing Series... 
SILVER COVER: WORTH ITS 


WEIGHT IN GOLD 
LJ 
silt 
wih 


Gel them at your local book or computer 
‘shop or direct from: 


McGraw Hill Book Company (UK) Limited 
Shoppenhangers Road, Maidenhead, 
Berkshire SL6 20L 
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Dirty Heads Destroy Data... use. 


@Floppiclene 
The World’s Leading Diskette 
Drive Head Cleaner 


send for free Computer Cleaning 
Walichart 

AUTOMATION FACILITIES LTD 

Blakes Road Wargrave 

Berkshire RG10 BAW England 
‘Wargrave (073 522) 3012 


EPSON 
QXx10 


PHONE 01-337 4541 


i; 


Concorpia THE EXPERTS 


COMPLETE BUSINESS COMPUTER 
INSTALLED FOR UNDER £2,000 


Yes a complete system, Printer, Computer and programs for 
Accounting Spreadsheet and Wojdprocessing. We supply spare 
disks, paper, dust covers, we even train your staff, Epson high qualty 
equipment, Peachtree high. quality programs (Peachtext, Mail list 
Peachcalc} and Concordia expert help, an unbeatable combination 10 
get you started. The simple to use QX 10. Ideal forthe first time user, 
also has the power and facilities to satisfy the most demanding 
expert. The price includes CP/M, MFBASIC twin double sided double 
Gensity disk units, high resolution VDU, 192K RAM, a music 
Generator and interfaces tor RS232, Centronic parallel and a light 
en. Of course the OX 10 has 16 Bit precision, High resolution 
‘Qraphics, keyboard graphics, and many function keys. It also gives 
you 16 type faces to choose from and they all print out on the Epson 
rinter. This package is really complete, no extras to buy, we even 
Supply the 13 amp plugs. All you have to da is write the cheque (The 
price £1999 plus vat) 

This could be the best investment you have ever made, 


RING 01-337 4541 NOW. 
Concordia (Est 1971), give after sales support 


6 CENTRAL ROAD, WORCESTER PARK, SURREY KT 8HZ 
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Get smart with Mike James 
HAVING TROUBLE and Newnes! 


OBTAINING QUALITY 


COMPUTER LENGTH 
ARTIFICIAL INTELLIGENCE 
CASSETTES? ... IN BASIC 


JP MAGNETICS CAN SOLVE YOUR PROBLEM Mike James 


10 x C.15 for £4.50 + 50p P&P 
CASH WITH ORDER Artificial Intelligence and ‘smart’ computers are 
: hot topics in microcomputing. In this book Mike 
peumeispecerss eh the ep Rt, of bulk James shows how to write Al routines for your 
audio/computer cassettes micro in BASIC. The approach is very practical, 
EDUCATIONAL AND offering a readable introduction for both 


TRADE ENQUIRIES WELCOME hobbyists and students. 


VERY COMPETITIVE RATES AVAILABLE Contents: 


— CONTACT US FOR PRICE LIST/ Computer intelligence — fact, fiction and future 
The heuristic approach - When heuristics meet— the 


QUOTATIONS NOW strategy of competition - Thinking and reasoning — expert 
0274.731651 systems - The structure of memory : Pattern recognition 
Language : Approaching intelligence 


Duplication facilities are available. 
Softcover 128pages 0408019737 £7.50 approx 


JP MAGNETICS LTD Available through all good booksellers. 


UNIT 4, 7 MARY ST, BRADFORD BD4 8SW ra . 
Tel: (0274) 731681 N ewnes Technical Books 
Borough Green, Sevenoaks, Kent TN15 8PH 
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Ting Round 5409 


The ZX Spectrum is 
the best Homecomputer for s 
ifort 


Software, both educational and é 
‘games. The main flaw is of course the Pat 
NEW keyboard. This Classic 14.5x7.5x2.0"keyboardand 7 of A 
ZX81 Tousing are designed to accommodate the 2x81 and Spectrum y“ a 
personal computer. A professional full size “Qwerty” Pe 
SPECTRUM keyboard has been designed, with full travel keys anda full Zo 
size space bar. Special functions are strategically placed Zs 


KEYBOARDS... for rapid programming and ease of use.Designed 
a 


today for users of tomorrow, you can play the 


28 SPECIAL fastest of games with the greatest of ease. 


Its easy to assemble too, you need Je 
FUNCTION KEYS i screwsriverand5 Minutes— Simple! PAR lle gee 

Available in a Ivory or Beige housing & Ps ae SERS 

with grey and white key caps. 7 Re ee CES | 
WOKING COMPUTER CENTRE 7 oS SP GREE 
32 Chertsey Road, Woking, Surrey. Telephone: Woking (048 62) 23845 LES FEIT ASG 
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«6 @ Best Buy 
Bargain Bundles 


End of Season Sale of Complete Apple Systems 
All genuine Apple Branded products Full pre-sale 
training and post-sale support available 


‘@ 
&. 
& 


6 APPLE lle 64K BUNDLES oie ton 
Professional Home Pack Price List Save 
Apple //e 64K, Disk Drive & Controller, TV says 

Modulator and assorted goodies £749 £1220 £471 


Business Starter + Apple Printer 
Apple //e 64K, Disk Drive & Controller, Apple 
Monitor, Apple Printer & Super Serial Card £1249 £1870 £621 


Full Business System 
As above, plus second Disk Drive and 
80-column card £1499 £2195 £696 


6 APPLE Ill 256K BUNOLES 


Basic System 
Apple /// with high-res Monitor, in-built Disk 
Drive and SOS Operating System £1975 £2395 £420 


Apple /// + Word Processing System 


As Basic System plus Apple Daisy Printer and 
Word Processing software £2795 £3898 £1103 


Apple /// Profile System 
As Basic System plus 5MB Profile Hard-Disk £2795 £4190 £1395 


Prepayment only and subject to availability 
Special. Terms and Prices ie Educational, Government, Public } 
Sectors and PLC's. Call us for IBM PC prices | 


10 Essex House 

George Street 

Croydon CROIPH < 
Tel: 01-656 8431, 01-680 4484 


Telex 943763 Computers 
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I: was the French philos- 
opher Proudhon who 
coined the phrase ‘property 
is theft’; 125 years later Mal- 
colm X expressed these same 
sentiments in a rather more 
forceful tone: ‘Show me a capi- 
talist, and I'll show you a 
bloodsucke 

It’s obvious that many of our 
readers share the same sort of 
views about the software 
industry, looking back through 
18 months of Legal Files. Time 
and again problems have arisen 
in which micro-users have 
found themselves in conflict 
with software houses over the 
ways in which they use their 
programs. 

So are software houses really 
nothing more than a bunch of 
sharks who exploit the laws of 
the land in order to rip off the 
consumer? Should we in this 
country opt instead for the 
point of view that is now being 
advocated in at least one Aus- 
tralian State~that software 
should not be protected by 
copyright, as programs are for 
the general good and should be 
made freely available to anyone 
who wants them? (Into the 
language of a latter-day Proud- 
hon, this would presumably 
‘come out as ‘is intellectual pro- 
perty theft?) Or could it just 
be that software houses do 
actually have some arguments 
in their fayour, and are not 
such dyed-in-the-wool villains 
‘as some people might have you 
believe? 

Without getting too bogged- 
down in all the intricasies of 
this country’s intellectual pro- 
perty laws (which are in a mess 
anyway), there are currently in 
existence a whole range of legal 
devices to help manufacturers 
protect the fruits of their 
labours from unauthorised re- 
production —or piracy, as it is 
more frequently termed. 
‘Patents’, ‘trademarks’ and 
‘copyright’ are just three 
of them, Although each one 
is aimed at protecting a diff- 
erent aspect of intellectual 
property, they all share the 
same ultimate objective—to 
enable the ‘creator’ to reap 
the maximum rewards for his 
efforts by being able to 
commercially exploit his or 
her creation, invention or 
whatever, for a specified per- 
iod of time-without comp. 
tition, 

Now admittedly it may be 
morally difficult to justify the 


‘SHARKS’ BITE BACK 


idea of patent rights—which 
normally last for 16 years— 
being extended to cover an 
invention which could help 
fend off starvation amongst the 
world’s teeming billions. But 
that is certainly not the case 


with most computer related 
products. Despite inroads into 
the education field, most com- 
puter products, whether hard- 
are of software, are aimed at 
the business and entertainment 
markets, Thus, they are pri- 
marily commercial products 
upon which lives do not 
depend and which, if we are 
going to be fairly honest, until 
relatively recently most people 
could do without altogether. 
‘There can therefore said to be 
no ‘moral’ objections to, say, a 
software house commercially 
exploiting a word-processing 
program for all itis worth. 
Closely allied to this is 
another factor which has to be 
taken into account if you are to 
understand why the software 
industry attempt so jealously — 
and zealously — to protect their 
secrets: the fact that the com- 
puter market {s highly volatile. 
‘Thus, unlike many other 
products (such as, for example, 
the zip-fastener which has 
enjoyed a relatively long life 
despite variations in demand 
prompted by the vagaries of 
fashion), with computers the 
life expectancy of a specific 
product is usually very limited. 
‘Take, for instance, some- 
thing as ‘trivial’ as games soft- 
In late-1982 Atari’s 
Pacman was the undoubted 
market leader, yet had it been 
launched a few months later, 
by which time another game 
might have caught the public’s 
imagination, or if it had simply 
failed to catch-on, Pacman 
‘would have sunk into an unme- 


morable obscuri 

The lesson, then, is simply 
this: with computer-related 
products there are no second 
bites of the cherry. The manu- 
facturer-albeit_ a hardware 
company or a software house — 


either gets the product right 
the first time around and 
exploits it for all it is worth for 
the duration of its short life, or 
the product fails and com- 
pletely sinks without trace. 
Bearing in mind the 
development costs and the vast 
promotional budgets most 
companies within the com- 
puter industry now incur, it is 
hardly surprising that when 
they do pick a winner, they are 
highly intolerant and whip out 
the big legal stick against any- 
‘one whose activities may have 
an adverse effect upon their 
profit margins. 
It is also worth bearing in 
mind that ‘profitability’ means 
a lot more than just keeping 
company directors in cars and 
cigars: without profits. com- 
panies do not have the funds to 
reinvest in the development of 
new product lines, or expand 
their production facilities. And 
they do not have the returns to 
maintain the confidence of 
their investors. Diminished 
profits—in other words—not 
only mean fewer smiles for 
directors from their bank 
managers, but can also have an 
adverse affect upon the health 
of the UK computer industry 
generally — which is something, 
‘we're sure no-one wants, 
Protecting profits then may 
well be one of the consider- 
ations when organisations like 
software houses make such an 
effort to fight piracy, but 
simple greed is certainly not 
the sole motivating factor 


behind their actions. 
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LEGAL FILE 


Charles Christian (above) 
© quolified barrister and 
2 computer writer, who 
will be using his 
knowledge of Britain's 
impenetrable legal system 
to answer your complaints 
and queries ina 
‘comprehensible way. If 
you want access fo the 
Lega! File use the question 
card bound in with this 
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BETTER SAGE 


THAN SORRY 


Send us just £20 and we'll 
provide you with a‘try-before- 
you-buy’ Sage integrated 
accounts program and easy 
to-follow instruction booklet 
Try itin your own time, without 
showroom pressure or 
salesman’s patter, See for 
yourself how comprehensively 
efficient, yeteasy-to-leamand 
use, Sage's one diskette 
programs really are! 

if you decide to buy, the 
£20 is deducted from the 
purchase price. If you decide 
Sage is not for you, then at 
least we'll have saved you the 
expense of making the wrong 
purchasing decision, If only 
everyone was as thoughtful 
as Sage 
software publishers have 
enough confidence in 
their products to match 
our offer? 

Try-before-you-buy'is 
available only for the 
original Sage Accounts 
program-the truly inte- 
grated book-keeping/ 
accounting program which 
comes on one diskette and 
provides: 

@ Sales/Purchase/Nominal 
ledgers 

@ VAT analysis 

@ Monthly and Annual 
accounts 

@ Age analyses 
@ Statements 

@ Audit Trail ete 

The Sage rang 
includes more 
comprehensive products like 

ge Plus—£525, 


also 


Payroll-£195. They can be 
seen and tried at any of our 
650 UK dealers! 

Sage is available on most 
CP/M, MS-DOS and PC-DOS 
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Why Duy an vinings 
ACCOUNLING iiss ina Zein” 
program that 
might do the job 


persuasion to give Sage a try 
perhaps the following two 
quotes will do the trick 
‘Undoubtedly the best value 
for money on the market 


Personal Computer World 
The hottest property in 


...when for £20 


YOU CAMITY ister 
ours first? 


Please supply a SAGE ‘try-belore 
you-buy’ program and 32 pag 
instruction booklet. 1 encios 
cheque for £20.00 inclusive of VAT 
| and postage which 1 
will be refunded in mst he 
purchase of any SAGE accounting 
[program costing at least 


require a program diskette 
| Sulabl forte folowing computer: 


Make 
| 
Model; ___ 


Operating System 


| iro not yet own a computer 

| Please send me the address of he 
| 

| 


where I can try Sage 
Before I try SAGE, please send 
me details of the full sofware range 
nd post to 
FT LIMITED, NEI HOUSE 
NTRE. NEWCASTLE UPON 
3 30S. Telephone O91 284 7077 
3 SAGESL G 
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| REGENT 


South 62 High Street, Stock, Easex CM 9BW. Tel: 0277 841011 
Midlands/North - 2 Letre Lane, Dunton Bassett, Nr Lutterworth, Leicestershire LE17 5JP. 
‘Tel: 0455 284398 


WE’RE HERE, WE’VE SEEN, 
WE’RE CONQUERING! 


Our DX-80 has the quality, 
features and price whichis 
making it the hottest 80 
column printer in the UK 
today. 

Not only is the DX-80 the 
lowest cost printer but we 
fix the sterling price so you 
will know what you will pay 
for each delivery 

Our DY-40 daisywheel 
printeris a40 cps 
(Shannon) device also of 
unequalled value. Will also Speman: aecaonatene Homan 
connect to IBM or DEC. 


SCS House, 9Fairacres industrial —_ravior auto shoot tender. 
Estate, Dedworth Road, Windsor, ‘Diablo 630 compatible 

Berks SL4 4LE, England. Z 
Tel: Windsor (07535) 54717 (2 lines) 

Telex: 838791 


Samlaco Gomputer Services Lid gee 14 
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We have at last had a chance to 
properly test the Modem 1000 
from Prism. It is provided as 
part of the package to allow the 
BBC to access Prestel/Micro- 
net. Included in the cost 
(£93.65 inc. VAT) is the 
Micronet software on ROM, as 
well as free installation of a 
Telecom jackplug socket (if 
you buy in time). Unlike the 
| Networking Interface pre- 
| viously provided by Prism, 
| the Modem 1000 is direct con- 
nect rather than acoustically 
| coupled 

. Incidentally, if you already 
have a Networking Interface 
for the BBC and wish to up- 
grade from cassette to ROM, 
) the latter can be purchased 
separately from Micronet for 
£9.00. 

Having satisfied ourselves 
that the Modem 1000 worked 
efficiently on Micronet, we 
were pleased to find out that 
the Modem 1000 did indeed 
work at 1200/1200 half duplex 
In order to do this we used the 
| dumb terminal listing printed 
in our June ’83 issue, recon. 
figured to 1200 baud operation, 
thus 
180 °FX8,4 
190°FX7.4 
sing two separate BBC 
Micros both attached to 
Modem 1000s, it was prear~ 
ranged who set their modem to 
Tx (transmit) while the other 
was set to Rx (receive). After 
that it was a matter of commu- 
nicating @ fa ‘walky-talk 
using the word ‘over’ once 


Can one obtaina 

| modem for the ZX 
Spectrum? Ifso, would 
it be possible to give 
details of price and use. 
Also, is there a disk 
drive available for the 
same machine? 

Phil Nash, Grasend. 

There are two clear choices of 
modem: either a Prism 
VTX5000 which allows you to 
access Prestel/Micronet and 
other 1200/75 baud databases; 
or @ 300/300 baud modem ro 
access bulletin boards. 

For the latter you need an 
RS232 interface such as the 
one from Micro Mania and 
costing £33.50. The Prism 
14G | costs £99.95, while 300/300 


SPECTRUM MODEM ‘=: oe 
Commodore 64, 3000, 4000, manual wasn’t forthcoming. At 
and 8000, Prices range from £98.90 (inc. VAT the 

SELECTION Sects Gade 


PRISM MULTI-MODEM 
— HERE AT LAST 


For BBC owners who wish to access Prestel] Micronet, Prism have the Modem 1000 (above), OBL sells 
the same modem under the name Telemod 2. 


transmission had ceased. We which can be accessed with numbers, along with the rel 
then simply reversed settings Prestel software; C-view on evant passwords if required, 


so that the other micro could (0702) 546373 is one of them Unfortunately, it didn't 
begin transmitting, the others were printed in the seem possible to use the 

The same modem is used for April issue of Computer TM100 along with other com: 
Micronet’s Apple package so Anstoers munications software, such as 
1200/1200 half duplex opera: At the time of writing it is Pace’s Commstar ROM, which 


tion will be possible. It is feas- now possible to use the Prism would have allowed sophisti- 
ible to use Prestel software to VTX5000 in the 1200/1200 cated file transfer. 
access other compatible 1200/ half duplex. manner as The other problem with 
5 databases but sadly CABBis intended, but Prism still hasn't Tandata’s software was that 
not one of them; however, said how much the appropriate not all the bugs seem to have 
bulletin board software in most software will cost been ironed out, At one point 
casesiscompatible with Prestel However, you can buy what the software crashed losing 
if you aren't worried receiving amounts to a Modem 1000 all the numbers we'd fed 
about graphics direct from the manufacturer, into memory. It would have 
There are a few free public OEL, for £84. OEL has pro- been interesting to have 
access 1200/75 databases duced its own communications experimented with 1200/1200 
packages for the BBC, Ataris, half duplex communications, 
Il, Tandy Model 11, but the otherwise detailed 


Telemod 2 is capable of only limited. 


baud modems start from £86 | 1200/75 or 1200/1200 half © Other packages available 
DaCom Buzzbox) upwards. | guplex operation but it does now include Apple, Commo- 
A new generation of multi- | have BT approval. dore 64 and Pet, and IBM PC 
baud rate modems are coming, | QET_ will also be selling the Future releases will cover the 
but as yet the cheapest ones | 1299/1200 half duplex pro- Vic 20, CPM machines and 
stilldon'thaveBT approval. | gram forthe VTX 5000. hopefully) Dragon, Electron, 

You'll also need a communi- Spectrum, Macintosh and OF. 


cations softare package such as Prices depend on te machine 
Andrew Glaister’s Specterm | [iiiimimmm) Prices depend on the machin 
featured in the March "84 MODEM 
the software for accessing | kindly loaned to us was the We are constantly being asked 
Micronet comes with the | “Ta4100 from Tandata which is to recommend modems which 
Xon ROM, though. again a 1200/75 (viewdata) can be used to access CABB or 
As far as disk drives go, see | modem. The one wetested was Micronet, Fig. 2 gives some 
the article on the same in our | supplied for the BBC. Called a typical examples, We have not 
April issue. ‘smart’ modem, the TM100 is _ had the chance to fully test the 
MicroMania, | BT approved and auto-dial. Answercall modem yet, but it 
The software supplied on looks good value if the price 
cassette also allowed storage really will be £75 (inc. VAT) in 
of nine separate telephone _ theshops. 


Micro Mania, 
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EL, 
North Point, 
Gillwilly Ind Estote, Penrith, 


Tel: (0768) 66748, 

Tandata Marketing, 
Albert Road North, Malvern, 
Worcestershire WR14 2TL. 
Tel: (06845) 68421. 


Cumbria CA11 9DN | 


Starting up 
mean we have 
Micronet. When you are in 
possession ofa suitable Micronet 
adaptor, to log your questions 
with Computer Anstwers:— 
Enter page no. *60014141 
Leave question in form of 
letters to the editor 
If just browsing: 


Select VNU from Main 
Clients. 
) Select Computer Answers 
from Micro Mags. 
Select Letters to the Editor 


So that you can use your Atari 
(400, 800, 600XL and 800X1.) 
to access CABB, Jonathan 
Sanders has supplied us with 
the simple program (Fig, 2). It 
has been slightly modified by 
Ron Stewart so that it will run. 
on both disk and cassette based 
systems, The only catch is that 
you will need Atari's own 850 
interface which costs £135 


240 7 


“Buffer 


vf 


Buzzbex 300 bod asynchronous. Full duplex $8600 Seicon, 
Answer/originate. CCITT. BT approved Brick Close, Kiln Form, 
direct coupler Milton Keynes, 

MRI SEL 
Tek; (0908) 567567 
Prism Network 1200/75 osynchronows Full duplex CCITT £4010 Mieronet 800, 

Interface Originate. BT approved. Acoustic coupler Seriptor Court, 

155 Farringdon Court 
London ECIR3AD 
Tek: (01) 2783143 

Portman 300, 1200/75. 1200. Full/half duplex. Answer £224 Interlekt Electronics, 

originate, BT approved. Direct coupler Portman Road, 
Reoding, Berks RG3 NLU. 
Tel: (0734) 589551 
‘Manual Mini 300 boud asynchronous. Full duplex £75 Answercall, 
modem —Answer/originale. BT approved Kangley Bridge Rood. 
MM 102 London SE26 SAH, 


300, 600, 1200, 1200/75 baud. Full/half 
duplex CCITT/BELL. Direct coupler. NO BT 
approval 


1200/75 baud, Full duplex. Autodial, Asynch: 
roous. CITT. BT oppraved, 

Telecom circuit unless opproved by 

local BT engineers sales office) 


Jonathan Sanders is the 
system operator of his own 
Southern BBS on (0243) 
511077, which has plenty to 
interest. owners of Atari 
machines. Jon tells us that he 


(and is generally available) but 
this can be used for far more 
than just communications — it’s 
@ printer interface as well. In 
addition you will need a 300 
baud modem. 


10 REM ***SIMPLE DOWNLOAD PROGRAM +*+ 
20 REM 
$0 REM RUN ENTERS TERMINAL MODE 
40 REM START —- BEGIN DOWNLOAD 
SO REM SELECT - SAVE DOWNLOADED TEXT 
60 REM GPTION ~ DISCONNECT AND END 
70 REM 
Ci ecctrerreceercrcertrererer tert. 
70 MEM=FRE(O)-1002 IF F 2767 THEN MEM=32747:DIM FILES (15 
"DATS (MEM) =" ":DAT#(2)=DATS 
109 OPEN #1,4,0, "Kk" 
110 TRANSLATION=0 
| 120 DOWN=0:CLOSE #2:XIO 34,#2,192,0, "R: 0 28, #2, TRANSLA’ 
| 0; "Re"sxro 4 3,0, "Rs" 
150 SETCOLGR 2,12,2:FRINT “Terminal...” 
140 STATUS #2,S: IF PEEK(747) THEN ¢ THEN 
| POKE ADDR, S:ADDR=ADDR+1:GOTO 140 
150 IF PEEK (764)<255 THEN GET #1 OTD 140 
160 IF PEEK(53279)=7 THEN 140 
170 IF PEEK(S3279)=3 THEN CLOSE #2:X10 34,#2,160,0, 
ND 
| 180 IF PEEK(5S3279)=6 THEN DOWN=1:ADDR=ADR (DATS) 
Aload mode":GOTO 140 
190 IF PEEK (53279) THEN 14 
200 CLOSE #2:7 : sent)": 
210 TRAP 2 #2, 
) FOR C=t TO S<32 TH 
SO PUT #2, S:NEXT 


? CHRE 


25 


PO Box 48, Ipswich, 
IPA 248, 
Tel: 10473) 60304 


£96.90 Tandata Marketing 
Albert Road 
Malvern, Wores 

Tel: 106845) 66421 


has permission to distribute 
the American intelligent com- 
munications program for the 
Atari, Jterm, Leave a message 
to him and he'll tell you how to 
download it, 


) DATS (MEM) : DATS 


TION, 0, 


OPEN #2, 13 


(s) DOWN THEN 


2 TF 


“Disconnected... 


:SETCOLOR "Dow 


INPUT FILES 


HEN NEXT C 
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NOW A TRUE SPREADSHEET, FUNCTION GRAPHING, EQUATION 


SOLVING, DIFFERENTIAL PLOTTING, INTEGRAL FINDING, 
GRAPH MANIPULATING, MATHS TEACHING PACKAGE IS AVAILABLE. 


WOT ab -2,-1 


TS 


| 
Lm eo ~0.675967 


mrs cateo Cartesian ao 11's mre in naw 4 Gt. = 
HIGH RESOLUTION GRAPHICS AND EXCELLENT OOCUMENTATION MEAN ba 
TWAT IN A SHORT TIME YOU SHOLLD ARSORE MOST OF THE CONCEPTS bs 


RELATING TO CAL.CLLUS AND THE SOLUTION OF POLYNOMIALS. 


THEN THE REAL FUN STARTS... 


FROM 


ChE aa’ 


Findrum, Convoy, 
Co. Donegal, Ireland. 


Troe treatin 3] 
UST IRE 8 


se BBC ‘B’ & APPLE Ile, 
Cartesian ors ye roe: 

* HANDLES TRANSCENDENTAL FUNCTIONS, CIRCLES, ELIPSES, POLYNOMIALS. 
*  GRIPHS INCTION TO EXTREMELY HIGH CR LOW VALUES OF X AXIS 
+ PLOTS DIFFERENTIA. CLRVE IN CONANCTICN WITH PRIMRY 

+ EXTRACTS ROOTS PRECISELY USING NEWTON RANSON METHCD. 


* NPGQIFIES CURVES FOR FINE DETAIL EXAMINATION, 


CETERMINES CEFINITE INTEGRAL (area under curve). 
SOLVES COMPLEX EQUATIONS, 

BRINGS WITH IT AV 1B PAGE BOOKLET WHICH 1S WELL WRITTEN 
AO DIPLAINS ALL THE UNDERLYING MATHEMATION, PRINCIPLES, 


+ SPREAOSEET FEATIRE ALLOMS ALMOST INFINITE TRAVEL UP OR 
OOM THE X AXIS. 
Price : cssre €24-90 01x €27-75 Wa. rw 
0 VAT ON UK OR NI CROERS. 


MAIL CROER TELEPHONE 10 353 74 22285 BAROLEYCARD (visa) 


% OW0 353 74 2025 & ATES HELCIME. 


EIRE, CALLERS DIAL 074 + LAST FIVE DIGITS. 


Dealers who are interested in high quality educational Software should write or phone. 
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DATA LINK32 


Printer Buffer ? 


..YES 


Store & forward ?. YES 
K.S.R. Terminal ?.Yes 


By answering YES or NO to a series of sim 
ple_questions you can program the 
DATALINK 32 to link any two RS232 
devices together, - Printer, Terminal, 
Modem, Keyboard, Microcomputer, Logic 
Analyser, Prom Programmer, even with 
split speeds and hard or soft protocols 
Both RS232 ports are fully programmable 
and support IBM *bisync, SDLC, HDLC. 
CCIT-X.25 and mo 

Typical configurations may include: 

300 baud answer originate modem (£59 
Excl), 300/1200/75 baud prestel com 
patable modem (£99.95, Excl,), RS232 
Keyboard (£89 Excl.) Matrix printer 80 cps 
(€225 Excl.) 


%& PRINTER BUFFER 
The DATALINK 32 used as a printer butter 
has a host of excallont features - Status 
and activity display giving a graphic and 
of the buffer area used 
ce line - for paper foul or 
168 line - to skip over un. 
wanted sections, together with all the 
Usual buffer control commands . COPY 
PAUSE/RESUME CLEAR” and even error 
checking for remote stations. 
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%& MESSAGE STORE 

AND FORWARD SYSTEM 

The DATALINK 32 is capable of providing 
error free office to office oF around the 
world. message transfer. Unattended 
Dperation is possible when used with an 
‘auto answer modem. Binary program fi 
may also be stored and retrieved at 
touth of a button 


3% KEYBOARD SEND AND 
RECEIVE TERMINAL 

When used with an optional keyboard the 
DATALINK 32 becomes a remote terminal 
with a 32K non-volatile memory and a two 
line Liquid Crystal Display 


¥ POWERFUL TEXT EDITOR 


A very useful wordstar like editor is 
available on the DATALINK 32 for the 
preparation, alteration or correction of 
messages or letters ready for printing or 
transmission. 
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*& Special Introductory 
Offer £365 ine vat 

POSTAGE AND PACKING EXTRA 

LIMITED PERIOD ONLY 


We reserve’ the right ta 


advertisement 


Design 
International 
Ltd. DEANE HALL LANE, 


SHAW GREEN, EUXTON, 
CHORLEY, LANCS. PR7 6ER. 

TEL: ECCLESTON (0257) 452197 
TELEX: 677467. 


WORKSHOP ——_ hss een Dara Fie 


STROP toy Thave the impression that for 


Twould liketotakeissuewith — WHREA() <> oe te 
e Pro} ing Workshop in '=!+1 few or any rivals. Auto and 
theMarch Slismeor WENO Renumber are provided 
Computer Anscver Atthis pointmay I pointto Similar blocks of program can 
First, itis bad programming  ‘¢firstoceurrenceof Vinthe be purchased very quickly by 
| practice to jump out of FOR: array A.Wemaydetermine listing the first block and 
NOxt loops Thcienotjasta __Whetherhe value wasalready simply changing the line 
Ranier ct tivle boreae in Aand performthe insertion numbers, This leaves the | 
tually cause program ifmecessary by F!=TTHENT= original block intact,aswellas | 
ee ee erm non T+} Ofcourse,thisisstillan producing the new one. The 
| csshes. Trythisprogramon  Sevimummethod forlinear Separate grouping ofthe four 
industry standard’ Microsoft S¢#"chwhetherornotinsertion cursor controls adds to the ease 
MBasic interpreter: nee av of editing. 
ARO TETINS Finally, I disagree with the ‘Thenon page 149. 
201F = 2 THEN 40 use of the word ‘idiom'—idiom — Mr Halligan of Liverpool 
a iabese isaphrasethatisobscureand complains about the non- 
MFOR!=1103 peculiar toapartcular dialect, availability ofpens and paper | 
501F|=2 THEN 10 notclearand independent of for the printer-plotter. As I 
6ONEXT! whichever programming havehadnotroubleatallin | 
On ently revisions ix Gila the language is used, as good obtaining these (since I bought 
stack and causes an ‘out of computer algorithms should the printer-plotter in 
be. December), I wonder whether 


memory’ errorafteracertain Bem Sturio, Cambridge : te 
number of loops; on later the fault lies with dealers who 


ceiclaltna kc Gived aS vc SHARP MZ are not interested in stocking 


these items, rather than with 


Erroriontherecondenty!® rave SHARD prec haere pete 


Second, the ‘idiom’ is slow in owner of a Sharp MZ my office is close by the 
sete : spas! erp MZ: premises of Sharpsoft (Ltd 


be lects to take 700, may I express my surprise 

advantage of the fact, thatashe —_at two items in the March issue ispeatics Lie gteatate 
says ‘(V) will definitely be of Computer Answers: on page pate Som 

found. ..."jin fact the FOR. 82yousay the ZX Spectrum _Sharpsoh, 

NEXT construct automatically allows youtogobackalongthe — Chrisellen House, 
performsatestatevery loopto line you have just put in to 

| seeifiistimetostop, Thistest  insertor delete parts of it~ petted 

| is unnecessary. The correct something noother computer London EC2A 4Ni 


AT LAST! A SENSIBLE 


ssemibled in Britain 4 Robust metal case, BBC beige colour 
with BBC cable 4 Fully compatible with Acorn 
OPS Can be linked in tandem with 514" dise drive for 
easy transte¥ of sofware €} Red/Green LED indicates 
he disc is inuse includes 38 page disc 
Operating system manual > Includes 40/80 track formarter 
“$ Uses standard Hitachi hard-cased 3" discs 
protects exposed part of cise mutace) 


Patents Pending 

@ Stands neatly on a desk top. M@ Printout stacks tidily in the 
tray. lf Supply paper locates underneath the printer - can 
stay in its carton for convenience. l@ Sturdy design, brandy 
white finish only. ll Discounts for multiple orders. 


‘Accommodates most makes of @0-character printers 
including @ EPSON MX80™ MICROLINE 80 
Send coupon or telephone for details : IRROR 9 CASSETTE o DISC 
Ravanced Pesources St Gapries, Much Birch, Hereford HRS BAY pads approx 2 ca 
Telephone: (0981) 540 262 on each side of the disc 


Please send leaflet and order form for the Advanced Printer Stand. 


Name: 


FRODSHAM 
ee ‘Cheshure WAS 


‘Tel 0828 35110 


State Printe: Moc! cas/e4 
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Wie 


Britain’s most successful computer 


recruitment & contract staffing group 


is proud tobe associated withthe 


as sponsor of the 


Business Microcomputer Award 1984 


© 01-836 8411 Computer People London, VLI House, 68-69 St Martin's Lane, London WC2N 41S 
(© 01-680 4013 Computer People South, 27 George Stret, Croydon CRO ILB 


People 
@ 01-836 B4N CoOperators, VLI House, 68-69 St Martin's ty London WC2N 4J5 
© 021-643 8732 Seles People, Alpho Tower Birmingham BI ITT 
@ also offices in New York, Kentucky and Los Angeles 
The Market Leaders __ 
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BLANK ii FOR THE BBC MICRO 
CASSETTES! SOFTWARE 

TOP QUALITY alt eerste 

PROFESSIONAL Lei ade tLe dled patent A apc) 


BRAND COMPUTER 
AUDIO CASSETTES 
AT BUDGET PRICES 


Packed in boxes of 10 cassettes. 
Complete with labels, inlay cards and library 
cases. 


Prices include VAT post & packing 
LENGTH BOXPRICE(10) QTY Amount 


disc-support are included and the program is supplied together with 
comprehensive documentation. PRICE £59.00 + V.A.T. 
XCAL 

‘An eXpert Computer Aided Learning package in 16k Eprom and 
Support disc. No programming skill required to construct leaming 
‘sessions’ as the program is ‘screen driven. Facilities include Text 
pages, Graphics and Histograms PRICE £65.00 + V.A.T. 


FORTH 
FIG-FORTHin 8k Eprom together with manual, PRICE £34.72 + V.A.T. 
LOGO-FORTH 

A 16k Eprom program introducing this very powerful but extremely 


5Smins £4.35 friendly Turtle-Graphics Lge pre ‘Users also have full access to the 
Fig-Forthsupportnucieus. Fulidocumentationisincluded 
T2mine e445 PRIGE £89.00 + VAT 
i muts 
15 mins £4.50 Powertul machine code monitor with disc utilities. 
30 mins £4.70 PRICE £19.95 + V.A.T. 
60 mins £5.30 (Special discounts available for educational establishments for ail the 
90 mins £7.00 above software) 
Cheque Postal Order enclosed for £ HARDWARE 
waa ‘Always in stock Printers, Disc Drives IC's etc 
pracee FOR THE EPSON HX20 
SOFTWARE 
FORTHROMIncluding ulldocumentation £34.72 
HAROWARE 
Expansion Unit, Paper, Microcassettesetc. Please phonefor quotes 
Retail Mail Orders Deaiers 
PROFESSIONAL MAGNETICS LTD CoS aesoc eion Ret Lainiae te 
Cassette House, 329 Hunslet Rd, Leeds [S10 1NJ Hs racy echt 
533 Durham Road, Low Fell HCCS Microcomputers 
| Tel: (0532) 706066 Gateshead, Tyne & Weer 122 Darwen Street 
Blackburn, Lan 
TRADE ENQUIRIES WELCOME a), Tel; (0632) 821924 Tel: (0254) 672214 
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A very high quality product direct 
from the manufacturers. contained 10 
attractwe sloping box with low ser 
tion force soeket and eon indicator 
for programming titled as standara 
the software adopts the high efficien- 
cy method for programming 2764 
‘and 27128. This allows up 10 100% 
faster programming software 

‘machine code, supplied on cassette 
fand can be placed in Eprom. Very 
easy to use, menu driven with easy 
to use instnictions. This unt is com 
letoly sell contained with ts own 
B power supply and plugs into the user 

ort 


Its eas 
to complain about 
an advertisement. 
Once you know how. 


One of the ways we keep a check on the 
advertising that appears in the press, on 
posters and in the cinema is by responding to 
consumers’ complaints. 

Any complaint sent to us is considered 
carefully and, if there’s a case to answer, a full 
investigation is made. 


‘ ( 
THIS PROFESSIONAL UNIT ALLOWS: 

1. Will program 2716, 2732, 2532, 2784 and 27128 Eproms. 
Copy prom into memory and compute checksum 
Blank chack aprom 
rogram Eprom irom memory 
Verly byte by byte and compute checksum. 
Allow buffer star area to be changed. 
{ll operating system calls may be used when in menu mode 
‘Semrinteligent programming. Typical tme to program a 2764 Bk device is 
approx. 50 sec, depending on the data to be programmed. 
Additional software supplied to enable your own program (basic or 
‘machine code) 0 ba put nto eprom with he necessary leader informaton 
to allow caling with @ * command. Downshvt routine to enable basic 
programs to be run is also supplied. 


Fess ge ested yr If you think you've got good reason to 
gi esata ca complain about an advertisement, send off 


for a copy of our free leaflet. 
It will tell you all you need to know to 
help us process your complaint as Y 


16K Rom expansion with provision for 16K Ram for BBC 
buffered), separate power leads eliminates bd. crashing when, 
Cost: £29.50 
(AT + £1.00 post and package) 
Eprom Programmer (as above) lor Acorn Atom and Electron (lor Electron 
User por interface card must be fited) 


Orders to: 
H.C.R. ELECTRONICS 
Industrial Unit, Parker Road 


(Please add 15% 


quickly as possible. 
‘The Advertising Standards Authority. 
Ifan advertisement is wrong, were here to put it right 
ASA Ltd, Dept 1 Brook House, 
Torrington Place, London WCIE 7HN 


sucmee _ Cholmsford, Essex CM2 0ES 
‘servers ‘This space is donated n the interests of high standards of advertising 
‘Access orders: Telephone Cheimstord (0245) 350188 (24 hours) 153 
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Data File 


ISSUE 1 cxovipec 1982): 16 


{you want a copy of an article from this 
issue, please send SOp per article (see 
‘contents page for address) marking the 
‘envelope "Copy service”. We will send 
you photo copies of the appropriate 
pages. Jupiter Ace, DEC Rainbow, 
Commodore 64 (reviews); ZXBL up: 
sgrade; 8/16 bit choice; Z80 cards; 
ASCII code; Program swapping; 1/0 
‘concepts; Printer plug-in; Assembler 
‘couse (introduction); Program gener 
ators; Basic queries; Graphics; Com- 
munications; Database management 
systems; The UCSD p-system; Multi 
user systems; CP/M utilities; Ba 
quality software 


ISSUE 2 canrcp 1983) cr, 
M. Plus (CP/M facelift); Memory 
RAMs and ROMs explained); Baud 
explained; Configurations (WordStar 
tn Epson); Program editors; Assembler 
fourie (part 1); List sorting program; 
Program concurrency; CP) M revealed 
Computer Answers File Nol: 
Home Computing (domestic appt 
cations); Word-processing advice, 
Communications ‘modems; Mainten- 
tance; Sales talk; Legal File (mainten 
ance agreement small print), 


ISSUE 3 (siaccn/apni 1983) 


VisiOn and Lisa (reviews); Torch 
upgrading (the Tube); Changing print 
characters; Z80 workhouse; Assembler 
course (part 2); APL program 
Tanguage; CP/M utilities and corrupted 
disks. 

‘Sinclair Clinic; Systems expertise; 
eware of selling hype (‘relational data 
‘bases’; Business graphics (principals); 
Stargazing and biorhythmic software 
Copyright clauses; Budget micros 
Micro. manufacturers answer back: 
Renting software; Legal File (piracy 
problems) 


ISSUE 4 (stay 10983): Sage tv 


review); Microfloppies; Data preser 
vation; Apple le (review); Govern 
ment's choice of micros; Monitors 
Slide-show controlling; Digital input 
Random numbers; Assembler (part 3); 
Professional games programmers. 

Drayon and Texas Clinie, Making 
music on micros; Spreadsheets (Plan- 
‘net-Cale); Business graphics (practice) 
‘Toolkits; Ergonomics: Legal File 
(mall claims procedure) 


ISSUE 5 dune 1983); Pinbatt 


Construction Set (review); VisiWord 
(review); Power (what constitutes a 
‘micro’s muscles}; IBM Clones; Buses; 
‘Data structures; WordStar Workshop 
ipart 1}; Number base conversion; 
Random numbers; Gw Basic; BBC 
Clinic; Business Operating System; 
Horserace Forecast Package (review 

MasterCale (review); Classroom com: 
‘puting; Games simulation; Software 
security; Setting up (selling your own 
Software); Legal File (defaulting fu 

Order advertisers 


ISSUE 6 Guy 1983: New 


Osborne Executive (review); Lotus 1 
2-3 integrated software package (re 
view); Plotters; Memory expansion; 
User-friendly software; "Turtle" con: 
version job; Communications (file 
transference); Commodore Clinic: 
Lisp language; WordStar Workshop 
part 2}; CP/M supervisors; Computer 
aided design; ‘Spreadsheets (Multi- 
Plan); Micros in the music studio; 
Insurance; Computer holidays. 


‘Missed an issue? Starved of that vital information? Need to fill a hole in your 
micro database? Don’t despair — back issues of Computer Answers are only as 
‘far as your local post box. Here’s a complete run-down of what you might 


ISSUE 7 aces 1985 


System speed; Choosing a printer; 
Typewriter conversion; Preserving on 
Proms and Eproms; “Turtle” conver 
sion (Part 2); Assembler course (final 
parts Programmers Ten Command 
ments; WordStar Workshop (part 3) 
Atari Clinic; 

Exploiting Operating Systems 
Cassert-based word processing, 
spreadsheets, and databases (reviews) 
Computer Aided Leaning (CAL); 
Pilot (CAL language); Data manage 
‘ment; Selling your programs to com 
panies; Legal File: the intricacies of 
‘copyright 


ISSUE 8 sep: 1953): ams 3 


inch microdisks (review); Computer 
‘Answers File No 2: Interfaces; 
Making 3D images; WordStar Work 
shop (part 4); dBase 1 Workshop; 
Numbers; Recursion; Game of Life; 
Programming logic statements; Data 
compaction; Apple Clinic; Micro 
system’s insides; BCPL (language); 
Speech synthesis and recognition, 
Spreadsheet formulation; micros. in 
schools; Abstract computer Art; High 

Legal fle: the cost of 


ISSUE 9 (02. 1983): coine's 
AArmdroid robot (review); Advanced 
VisiCalc; Coping with casextes; Tandy 
100 versus Epson HX20; ‘Translating 
Basic into Assembler, Data Program 
ming; WordStar Workshop (part 5 
{Base 11 Workshop (par 2); Bul Badge 
interview; True” Random Number 

Logo (language); CP/M. Clinic; 
Probing the processor, micro-design 
ing computer, database 
Spreadsheet formulation, computer. 
ined graphics ca Rock albums; Disk 
prices; Legal File: customer dealer dis: 
putes. 


ISSUE 10 ocx. 1989): act 
Apricot (review); Hard disks (over: 
view The Sord M3/CGL M5 (re 
view); Spectrum expansion (add-ons); 
Vie port project (Rs232 card); Break 
into Barcodes; Getting RAM; Word- 
star Workshop (part 6): Tandy, 
Dragon, Genie Clinic. 

‘Memory Mapping: Peripheral chips; 
MSX Compatibility; War games (re 
views); An Epson in Turkey (roadtest 
tronigue); Keyboard trainers; Cor 
puter training courses; Brixton ITeC 
TEconet); Buying second hand systems 
Legal File (problems of seting up = 
software ibeary 


have missed... 


ISSUE 11 (vec. 1983): New 
‘erneration of cheap modems; printer 
Butlers; Watford Electronics disk filing 
system; Disk benchmarking test; Mice- 
like inputting devices; | Communi 
cations software; Using. arrays; Sey~ 
our (‘Logo’) Papert (interview); Pro 
grammers Workshop (‘Wolf Fence 
Algorithm’ ‘Instrumentation 

Worms; Sinclair Clinic; | Device 
drivers; Bulletin boards; dBase version 
24 (‘dBase HIT"); Spreadsheet DIF 
facility; Choosing 2 user group; Corre- 
spondence computing 


GOSH-the Guild Of Sofware 
Houses; Legal File: options on going to 
‘Also incorporating the Computer 
Anmwers Upgrade Supplement 
igratis), which contains full info 
‘mation on the upgrading possibilities of 
the 13 most popular microcomputers 


ISSUE 12 jac. 1988): rian 


Enterprise; Atari 600XL; Spectravi 
deo; Cheap dalsywheel printers; Best 
{games of 83; Personal CP/M; Convert~ 
1: into another; BEI 

Castette ‘editors 
assemblers; Games programming with 
Sprite graphics; Bank Street Writer 
word processor; Reflexive VisiCalc; 
Start your own user group; Furniture 


and 


tokeep your micro tidy 
ISSUE 1.3 rcv. 1984): tnsiae 
Orie ROM; TBM_PC jes Joysticks 
scope (games writer), Instructional 


ames videos: special effects from dot 
fatrix printers; Interface 1 problems: 
Beyond Basic, Getting Sound Effects; 
Game of Go (Part 1); Game of Nim 
Part Dj Programmers Workshop: 
speeding up; Commodore 64/Vic 20 


Clinic; Microcache package; Business 
databases; Everyman database package, 
Disk corruption; Cassette duplication 
Second-hand peripherals; Setting-up « 
bulleting board; Legal File; second: 
hand micro sale 


ISSUE 14 inioccn io8a 
Memotech MTX; Dragon 64; Vic 
add-on boards; adventure game writing 
packager; fancy unc 
RS232 interface revealed; luff (game), 
Go (Part 2); BBC disk fle expansion 
Nim (Part 2); Fog Index (game); 
Wordwhize (game), Assembler Work 
Basic Workshop; Spectrum) 
Clinic; Operating 
ss accounts packages accesible 


shop: 
ZXM 
Basin 
mega-databases 


Weekend 


Computer Answers Bulletin. Board 
CARB our very ova, free electronic 
magazine, Legal File what are the 
pros and cone of buying a micro with a 
credit card, 


ISSUE 15 (apsi, 1980) sin- 


clair QL; Apple Macintosh; Disk 
drives; programming by video; Tactical 
computer wat games; Spectrum 
graphics packages; VDU conversion 
Documentation; Data _ compaction 
Atari Graphics modes; Orie synthe 
sizer; Four-sight game; Philip ‘The 
Hobbit’ Mitchell interview screen dis- 
play storage; BBC/Electron Clinic; 
Operating systems (Part 2); Using your 
micro to make money; Brainstorm 
fdeas processor’; Starburst and Stari 
dex data management packages; Micro 
repair sources; Legal File: up-market 
micro deals. 


COMPUTER ANSWERS 


MAY, 1984 


: Data File 


Over the past year and a half of publication, 
Computer Answers has published a wide 
selection of useful programming and 
interfacing hints in the form of answers to 
your questions. We are picking out the 
choicest of these, sorting and collating them, 
to bring you the SuperClinic; a rich 
selection of the best of the BBC, Spectrum 
and Commodore Vic/64 answers. 


We launch a unique error-checking system 
designed to help you track down quickly and 
easily any errors you made when typing in 
Spectrum program listings. 


The Beeb’s memory is one of its most 
frustrating limitations. We examine one 


Your questions answered on the Dragon and Fustrating fimitarions. We exam 


Oric, plus reviews of useful new hardware 
and software 


| Bored with the Spectrum's BEEP? We 


Find out which games to buy using our Hit _supply a set of routines that generate 
List games charts, showing the most convincing sound effects, an essential part 
popular games for the most popular micros. of any game. 


SUBSCRIPTIONS 


Future-proof your micro knowledge by taking out a 
subscription to Computer Answers — just £8.50 for 12 


issues. 
I would like to subscribe to Computer Answers. Please tick relevant 
box. 

UK 1 year £8.50 Europe 1 year £26.50 

UK 2 years £16.20 Overseas surface £18.75. 


Airmail £65.00 


BACK ISSUES AND BINDERS 

Your past issues of Computer Answers will be a constant 
source of hints, tips, ideas, solutions, and entertainment in 
times to come, so best keep them in good order and repair 
by sending off for a Computer Answers binder. Each binder 
holds a year’s issues and costs only £3.50, including postage 
and packing 


Please send binder(s) at £3.50 each. 
Please allow 21 days for delivery 


Please send copies of issues 
issue number) at £1.50 per 


234567891011 12131415 (ring relevant 
»py includes postage and packing. 


Name. 


Address ss 
Tenclose a cheque/postal order made payable to VNU Business Publications BV 
Please charge my Access|Visa/Diners Card. 


l ! ! KE Signed: __ = 


Please return to: Subscriptions Dept, Computer Answers MAY, VNU Business Publications, Frith Street, London W1A 2HG. | 
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The Alphatronic Personal Computer makes playing, learning 
and working more fun, more fullfilling, more rewarding, But 
when you put it to work, then it really means business. In 
fact it’s probably the cheapest. way to access business 
programmes through CP/M software 

The games first though — enough for the most ardent 
player. Some just plug into a socket at the back, with their 
own 16K Rom module. Others can be played from virtually 
any cassette recorder. There are arcade games to sharpen 
reflexes and test imagination. Educational programmes to 
increase knowledge, plus chess and other traditional games. 

You'll benefit from the learning programs. There are 
cassette instruction courses on writing programs in BASIC. 
Other cassettes get you and your family off to a flying start 
into skills like typing, household budgeting, tax returns and 
investment management. And of course there’s our own 


The Alphatronic I 


J 


instruction and BASIC interpreter manual. 

Now to business. The Alphatronic PC is unusual in 
giving you low-cost access to a complete version of CPIM, 
the world’s most popular operating system for business «4, 
software. You just connect up one or two floppy disc drives 
and a printer, then you can run a whole host of new 
management programs: office word processing, business 
accounting packages and financial planning — the choice 
tremendous. ; 

The keyboard is a real delight compared with 
competitive models. There are very few confusing multi: 
function keys, and a really professional numeric keypad is 
included. Six separate keys can be programmed and 
indexed for special routines. And the full alphanumeric 
keyboard is just like a modern electronic typewriter. 

You may recognise the keyboard, because the 


FC means business 


J 


BUSINESS HARDWARE 


duh > 


| ya) V\\\\\ 


hatronic PC is from Triumph Adler, leading European 
ufacturers of business machines, who supply offices in 
countries worldwide 


aPIM That means real commitment and continuity in 

om 5 “Sn. engineering and software support. For instance, TA 
ove: sure you can get everything you'll need — ribbons, 
ee onery, disks, upgrading peripherals — from just one 
hoice is “8 


‘So you play and learn on the Alphatronic PC, and 
good value for money:“Or you can really make it work 
jou. Then you'll really see what it’s worth. 

For you, your family and your business, get your 


a0 1S yds on an Alphatronic PC now TRIUMPH: ADLER 


ic 2 Re don, EC1M 7) 
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You can order more for less: 
At Conway Computer Services we can offer you the lowest prices for diske! 
eee ribbons. binders and lots more. Just look at our prices! 


SEIKOSHA COLOUR MATRIX PRINTER PRINTER RIBBON PRICE STAR DELTA —10. 
—7 COLOURS LusT The best value Matrixs printer 
The amazing Selkosha GP700A P The Star Delta —10 hasas. 


= many as 10 functions 

including — 160 CPS Bi 
Directional logic seeking. up 
t0136 columns, 5,6, 8, 19. 12/ 
817 characters per inch 
PLUS: parallel macro 
instruc ‘and a whole host of 
other goodies! 


prints 7 colours, plus 
‘more than 30 shades! All 
colours and shades are 
printed ina single pass. 
50 characters, 10 lines, 
per second, printing 

direction. character set 
{ot graphies, dot pitch, 
line spacing, paper teed etc 


“ At excellent price of £345 
At the very exceptional pr ‘Add £8 for P& Pand insurance 
‘Add £8 for P& P and insuran 


GP700A £449 
GP250x £285, F CLEANING KIT 
GPIO0A £249 rt SDs (gel 
OKI SERIAL DOT MATRIX PRINTER 80, 82. 8 a 
20 CPS bidirectional i x 
36 inden se Add £1.25 for P&P and insurance Please add 75p per box P&P 


SONY 3.5” FLOPPY DISK 


vu oF Apricot & al 


‘As recommend 
35° disk drive 
Borol 10 — ¢51 
‘Quantity discount available on 5 
(or more box 

Please add 50p per box P&P 


Ad £8 for 
PAP and Insurance 


protocolou 


HUKI 6100 
COLL PS INTERFACING OURPRI 2k BUFF 
MODEL COLUMNS CPS INTERFACING OURPRICE PROTECT YOUR FLOPPY 2KBUFFER C415 | 
Meza 80-120. SeraalParalel SOON DISKS 
MP 80160 Parallel Lockable, secure, with divers, ant statin 
Neto ecm gears eens javiitul smoke & white colour 
MB3A 136-120 Serial/Parallel_ 500.2 24 180116 EPSON PRINTERS 
MeAP 136 200Parallel=—753.25 2 6 = on CPS OUR PRICE 
Maas 136200 Seria 839.50 “ t 
Nesp 136160. _Paralel : 3s BY rysor 100 2 
M93 «136.160 Serialinter 703.80 ‘ nosey’ RXBOFT 100 
San tse 504 x0 160 
BROTHER EP 44 — THE QUALITY ce x > wxa2T 80 
MxIOOFT:3 100 
IN SILENT AFFORDABILITY 100 CR Sad FRIOOFT 160 
i tea 20 18 dol ra Dak 1" Ok Add £8 for P& P and insurance 
* toning and eh ‘ct0Bp bp per box ordered 
2 RS 232¢ . BROTHER DAISYWHEEL 
S puteiuic proses Ruane cont / PRINTERS 
ee rent ~ PRINT OUR 
* CPS BUFFER PRICE 
* HR 162k £570 
* the HRIS 18 3K £43 | 
* 3 Please soecity Serial or 
i bheets Centromes interface required. 
% Roll papet holder as pt 'AdS £8 for P&P and insurance = 
# £230.00 inclusive oF SIEMENS PRINTER PT88/PT89 
‘Add £8 for P&P and insurance Whichever you choose, inkjet or needle printing mech 
Yr. ‘SHINWA-CTL ook at the features! 
8” DISKETTES WABASH DATALIFE NASHUA DENNISON GPBO PRINTER st ok at he features! Br direcona prin 
£ £ £ £ Universal paper feeds. programmable characte 
Single Side/Single Density 2300 7S 2638 3438 Bnational character sets, graph 
Single Side/Double Density 2760 30 27% 4 printing hor & vert. tabulate 
Double Side’Single Density 2875 35.65 PT88—Roll, Fantold or Smgle Shee 
Double SideiDouble Density 3450 3565 2959 45.8 paper feed £615 
514" DISKETTES iS Add £8 tor P&P and insurance 
Single SidelSingle Density 2015 2265 1974 
Single Side/Double Density 2300. 2265 2139 2864 : 
Double Side/Oouble Density «2875.32.75 28.69 “ “ 
Single Side/Quad Density 6TP1 31.00 2965 3128 378 Zz 
Double SidelQuad Density96TP1 3680 $140 3289 4 With 80 CPS, br directional loge seeking 80 column. friction oe 
Please add 96p per Box of 10 and adjustable tractor feed, square needies upto 19 x13. Ae 


At the low price of £275 inclusive 


CONWAY Presse a0 8 for PAP and surance 
COMPUTER 

SERVICES 

ITD. Tel: (01) 800 1796 


DATA PROCESSING SUPPLES & PERIPHERALS 
39 CONWAY ROAD: LON 


's and block graphics 


oa 
S? 


Oric 48k 


DURELLsofrware 


available from 


W. H. SMITH. LASKYS - GREENS at DEBENHAMS 


BOOTS - COMPUTERS FOR ALL - MARTINS - 


SPECTRUM CENTRES - and many other retail outlets. 


or order direct from 
(CASTLE LODGE, CASTLE GREEN, TAUNTON, SOM. TA14AB 
Rune. 


Oric 16-48k 


MAIL ORDER 


= 


A H s 
Ace Systems 128 Handic 95 Sage 142 
Acorn 63/99/103 H.C.C.S. 153 Samleco 143 
Adman Electronics 87 H.C.R. 153 SCI(U.K.) B 
Advanced Resources 147  Hisoft 70 Screenplay 93 
Akhter Instruments 711 S.E. Computing 112 
Anirog 88/104 Selec S/W 78 
A&R Software 37 I Silica Shop 27 
APM Computer Centre 16 Tbek Systems 66 Simon Soft 107 
Audiogenic LB.C./86 Integrex Ltd. 101 Sinclair 130/131 
‘Automation Facilities 138 TPC Magazines 74 W.H. Smiths 68/69 
‘Aztec S/W 109 Isis Hathor Ltd. 87 Softex 112 
ITL Led. 22 Softlife Ltd. 96 
Softmachine 67 
B b aaa Softricks 121 
rainstorm 2 i Software Ltd. LF.C. 
J.P. Magnetics 12 ew, . 
iG Sophisticated Games 96 
ise yt Stack Computer 
Cena 2 Leigh Computer Services Ltd. 90 
ae ge Systems 72 System 90 
nbissoeombarce 3 Levell9 108 
Cascade Games 94 T 
Concordia 138 M Technology 
Conway 158 Marcol Cabinets 72 Research Ltd 26 
Mayfair Micros 70 The Sixty-Four 
McGraw Hill 138 Supplies Co. 56 
MDR Micro Engine 34 Thor 32 
atac * 106 Microcomputer Disks 22 TriumphAdler — 156/157 
Datapen Micro Microfast 96 Tyrell Computer 
paechseloey us Microvitec O.B.C. Systems 107 
D.D.T. S/W 96 
Design International 146 N U 
Digital Peripherals 20 Nelson 94 Ultimate po | 
Disking 80/81 Newnes 139 
Duckworth 78 Northern Computers 147 
Duplex 143 Ny 
Durell 159 Viga 140 
o Viza 11 
Opus Supplies 21 VLIComputer People 148 
E Oxford Computer 
Epson 28/29 Systems 66 wy 
Woking Computer 
F P : pat Centre 139 
Flite S/W 146 Phoenix Publicity World Wide Computers 
Assoc. 78. Vita: 16 
Precision S/W 85 
G Professional 
Gamer 66 Magnetics 153 Z 
Gilsoft 54 PS. 91 Zero Electronics 70 
1 


SERIOUS SOFTWARE FOR THE @t 
~~ macpie Vong a9 


DATABASE SYSTEM WORD PROCESSOR 


MAILING LIST, INVOICING, STOCK CONTROL, SALESLEDGER, 

BOUGHT LEDGER, DIARY, EXPENSES, CHEQUE BOOK! 

Now there is one program which can handle all these things 
MAGPIE 

The most Dower ful Database System for ANY Home Micro! 

WORDC 


BREATHTAKING IMAGES FROM DISC 


OR CASSETTE 


OR CASSETTE 


~SPOT THE DIFFERENCE 


Happily for prospective 
purchasers of the Microvitec CUB 
RGB/PAL colour monitor there is no. 
difference. 

This superb machine produces 
brilliant pin-sharp images when used 
with a micro computer, thanks to a 
screen resolution of 585 pixels by 452, 
plusa bandwidth in excessof I5MHz 
Yet the RGB/PAL also gives the 
highest quality pictures from laser 
discs, V.GR’s and video cameras 
This is because the signal is not 


modulaied and then remodulated, 
as happens with an ordinary TY, set 
Add to this an audio facility and 
the result is a:colour monitor which, 
Soundsias good as it looks. 
Finally, perhaps the best news for 


MICROVITES: 


purchasers js that the CUB colour 
monitonrepresents a real invcsimient 
Howeverdramaticall) ( omputers or 
video systems muy change In the 
comine \carsthe means of dlsplaying 
their outputs unlikelVto 3ltcieVOU. 
can'timprove on the best 

Find out just how inexpensive 
quality can best calling at your local 
compujerdealer Alternatively 
contact Microvitec director full 
details of the bc athtaking range of 
CUB cotour monitors 


